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Availability! 
Testimony of the high quality of Westland S-51 and S-55 
Helicopters is the faet that a greater number have been 
built to order than the combined total produced by all 
other European Constructors. More than 175 have now 
been delivered, and full production continues. 

In addition, the larger Westland $-55 has now received 
a full C. of A. in all categories, including passenger carry- 
ing on airlines. This is the Helicopter chosen by B.E.A. 
for their forthcoming passenger service between the centre 
of London and London Airport, 

These robust and versatile Helicopters have displayed 
unrivalled qualities in each of the many and varied roles to 
which they have been applied in Naval, Military and Civil 
operations the world over. 


WESTLAND 


WESTLAND AIRCRAFT LIMITED *« YEOVIL « ENGLAND 
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Godfrey pressurization 
and air conditioning equipment Is 
fitted in the Ambassador, Britannia, 
Viscount and most British 
military aircraft. 
World-wide service is afforded through 
affiliated Companies overseas. 


SIR GEORGE GCOOFREY & PARTNERS LTO 


SIR GEORGE GODFREY & PARTNERS LTD - HANWORTH, MIDDLESEX - HENLEY, OXFORDSHIRE 


OVERSEAS COMPANIES: MONTREAL, JOHANNESBURG & MELBOURNE 
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Super Constellation 


Nearly 100 miles an hour faster than any propeller 
airliner now in service. This powerful new Super 
Constellation, equipped with turbo-propeller 
engines, is now flying for the U. S. Navy. Its 
Mm tests promise new speed, new performance, and 


greater economies in the transport aircraft field. 
This new transport, Model 1249, is another 
example of Lockheed transport leadership. Watch 
for important new announcements about this 
turbo-prop Super Constellation. 


; Lockheed AIRCRAFT CORPORATION, BURBANK, CALIFORNIA, U.S.A. 
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covers the globe! 


As world pioneers of scientific filtration, Vokes are to be 

found wherever protection from dirt or dust is necessary. In the far corners of 

the globe, Vokes filters are flying the air routes and contributing their own unrivalled 

efficiency to the general excellence and reliability of modern commercial flying. In addition to supplying 
air, fuel, and oil filters for both piston and gas turbine engines, Vokes play a leading part 

in the development of filters and silencers for cabin pressurizing systems. And 


even before the engines become airborne, Vokes filters are used to 


protect them in the test house. 


Vohes oil 
filters 

clean ALL 
the ol ALL 
the time 
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pioneers 
Vokes fuel ne 
filter of scientific 


re nove 99.9". 


of all dirt 
filtration 


particles, 
VOKES LIMITED, HEAD OFFICE: GUILDFORD, SURREY 


large or 


small 


London Office: 123 Victoria Street, Westminster, S.W.1 * Vokes (Canada) Ltd., Toronto * Vokes Australia Pty. Ltd., Sydney 
REPRESENTED THROUGHOUT THE WORLD 
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The 
Royal Navy's 
latest 


BOULTON PAUL AIRCRAFT LTD 
WOLVERHAMPTON 
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AVIATION TRADERS 
Limited 


We can assist you in your Aircraft Spare 
Parts provisioning programme by offering you 
the resources available in our Air Registration 
Board Approved Stores at Southend and 
Stansted Airports, Essex. 


Our Spare Parts are either new and unused 
or overhauled and released by the extensive 
workshops of our Associated Company, 


AVIATION TRADERS (ENGINEERING) 
LIMITED 


We offer the following selection of 
DAKOTA SPARES 


5115208 Stabiliser Fin c/w Hinge Points available 
ex stock, fully released ANR/ARB. 


P.27936 Propeller Hamilton Standard Hub 
23E-50-473 
Assembled, with 145 hours available. 


4 


We shall be pleased to receive enquiries 
for your Spares requirements, and we are 
prepared to offer quotations of any items 
we have available ex stock. 


WANTED 
D.R. Compass Master units 
Mk 1a ref. 6A/1553 
Mk 18 ref. 6A/1856 
All offers to our Buying Department 
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Please send all your enquiries to our 
SALES DEPARTMENT at 


1S Great Cumberland Place, 
LONDON, W.I 


Telephone Cables Telegroms 
“AVIATRADE, “AVIATRADE WESDO, 
LONDON” 
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the electr ic 
“power system is 
throughout” 


Aircraft manufacturers take no chances 
= electrical equipment. They 
y BTH, relying on the reputa~ 
ten this firm’s products enjoy in every 
branch of engineering. 
BTH design complete electrical power 
systems and supply the appropriate 
equipment, including: AC and DC 
motors and generators, motor-genera- 
ting sets with electronic regulators, 
s-operated turbo-starters, Mazda 
ps etc. 


Leading manufacturers incorporate 


electrical equipment for aircraft 


THE BRITISH THOMSON-HOUSTON COMPANY LTD., RUGBY, ENGLAND 
COVENTRY, ENGLAND Member of the AE! group of companies 
A4758 
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Submarine weather — Seamew 


The robust fixed 
undercarriage of the / 
Seamew, with its 

long oleo leg travel, 

Sully absorbs landing 
Shocks without 

rebound. 


Seamew — a tough, economical, all-weather 
submarine hunter. In adverse weather — submarine 
weather—the sEAMEW can be airborne after a 
short take-off from the deck of an escort carrier, 
can conduct a radar search and low-level 

attack and can land back in safety —due 

Perfect view for pilot when attacking to its slow approach speed and shock-resisting, 
submarine 


and when deck landing. 
Siddeley Mamba turbo-prop engine. 


The Sfrort answer 
is the Seamew 


Economica! and simple to manufacture, the 
Seamew doubles these advantages by 
simplicity of maintenance, due to accessibility 
of components, and by economy in servicing 
man-hours. 


IN QUANTITY PRODUCTION FOR THE ROYAL NAVY 
Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world. 
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To meet the . 9 of a tquiggeMaring system, a timed 
shi fias an accuracy of one 


€ ’ tenth of a second a the Phases of the starting cycle. 


Once sta rd the switch will 


Should the poweopply during the cycle, the switch 
Weight rib 110z. € automatically flies position. 
Voltage 18-29D.C. 
Consumption 1 amp 
A FHM/A/s5 variations of which can be produced 
Temperature —45° to 90°C 


Vibration to DES.1 Para 1-4 


to suifahy particular design requirement. 


TEDDINGTON CONTROLS LIMITED, CEFN COED, MERTHYR TYDFIL, S. WALES. Tel. Merthyr Tydfil 666 


LONDON OFFICE : 51, BROMPTON ROAD. S.W3. Tel: KENsington 4808 


V.LC handling 
lowers delivery 
cost of goods 


KLM’s Very Important Cargo 
treatment for all consignments has 
brought down insurance rates by 
a substantial margin. Let us detail 
to you how the newly introduced 
insurance saving can lower the 
landed cost of your goods. 


INSURANCE 
RATES 
REDUCED! 


Ask your Freight Agent or nearest 
KLM Air Freight Office for details 
of all Cargo Flights and new 
reduced imsurance rates. 


ROYAL DUTCH 
AIRLINES 


| WS 
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Aircraft Battery 


Development 
is an old 


Exide custom 


Chloride Batteries Limited, makers of Exide air- 
craft batteries, welcome the new arrangement by 
which the Ministry of Supply delegates the develop- 
ment, design and inspection of new types of aircraft 
batteries to Design-Approved Firms under the 
D. Inst. R.D. Approval Scheme. 

Since 1916 when—at urgent request—we designed, 
made and delivered to the Royal Flying Corps the 
first unspillable aircraft battery, we have done a 
great deal of similar pioneering. 

Now we hope to do more: and we feel we are 
well equipped for the task. Our facilities include 
the largest and best equipped battery research 
organisation in Britain. Problems of design and 
development are definitely up our street. 


Featured here is an 
Exide Battery recently produced 
for the Ministry of Supply 


BATTERY LEAD ACID 
12 VOLT 4 Ah 


Type 6-MNAI7 


PRODUCED BY CHLORIDE BATTERIES LIMITED UNDER 
A MINISTRY OF SUPPLY DEVELOPMENT CONTRACT. 


EMPLOYED FOR MISCELLANEOUS DUTIES ON AIRCRAFT 
INCLUDING THE OPERATION OF CANOPY JETTISON 
GEAR AND V.H.F. EQUIPMENT. 


OUTSTANDING FEATURES 


High performance with very low weight and bulk. 


Electrical Characteristics:This battery is capable of pro- 
viding relatively high discharge currents at low tempera- 
tures, with high terminal voltage. 

The battery has low open circuit loss characteristics. 
This means that it could be stored without frequent 
freshening charges, in a filled and charged condition 
ready for immediate use. 

Battery Container and Cover: These are both one- 
piece mouldings in high impact grade polystyrene. 
Separation: Plates of opposite polarity are separated 
by sheets of ‘Porvic’ (microporous polyvinyl!-chloride) 
and glass wool. 

Unspillability : The cells of tne battery are completely 
unspillable. Most of the electrolyte is absorbed in the 
separators, whilst the remainder is retained within the 
cell by means of the acid trap beneath the vent hole. 


Weight : 4} Ib. complete with acid. 


Size: 4.80 x 3.85 x 4.50 inches. 


Exide 


A PRODUCT OF CHLORIDE BATTERIES LTD -EXIDE WORKS: CLIFTONJUNCTION:SWINTON-MANCHESTER 
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Next time he'll fit an 


THE SAFEST WAME IN AIRCRAFT FILTERS 


Arranged to fit in a pocket cast in the 
crankcase of an aircraft engine, the 
Auto-Klean Strainer illustrated is one 
of a wide range of 


SELF CLEANING FILTERS 


specifically designed for aircraft 
hydraulic and lubrication oil systems. 


{AU Ti 0 STRAIN EVERYTHING 


Detailed information immediately available from 


AUTO-KLEAN STRAINERS LIMITED 


Hounslow + Middlesex 
Telephone: HOUnslow 6441 


We arein the 
hot end of the 


TURBINE INDUSTRY 


AND CAN TAKE THE 
‘HEAT’ OUT OF YOUR 
PROBLEMS 


Specialists in the manufacture 


and repair of flame tubes, 


discharge nozzles, exhaust 
systems, jet pipes, insulating 
blankets, bellows, for aircraft, 
marine, automobile or other 


gas turbine developments. 


BURNLEY AIRCRAFT PRODUCTS LTD. 


Fulledge Works, Burnley, Lancashire, England 


Telephone Burnley 312! bop/ 3947 
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Combining both inwards venting and outwards 
relief, the Hymatic RV.22 Relief Valve 

safeguards fuel and oil tanks against pressure 
build-up when climbing, and collapse when diving. 
For a weight of 0.68 Ib. it will start to vent 

at a pressure drop of only 0.05 p.s.i. Outwards 


THE HYMATIC ENGINEERING CO. LIMITED - REDDITCH - WORCESTERSHIRE 


147 
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WINSTON CHURCHILL 
BIRTHDAY 
PRESENTATION FUND 


| 


@ Sir Winston Churchill has reached his 80th year. 
s 


The occasion presents a unique opportunity for making 
known to the Prime Minister the esteem and affection 
in which he is held, and the gratitude felt to him by 
many millions of people in all parts of the world. 


@ The Presentation will be accompanied by a Register of 
Contributors, which will include the names of all 
contributors but not the amounts given. 

The Fund is organised under the Patronage of the Archbishop of Canterbury, the High Com- 

missioners of the Commonwealth Countries, the Duke of Norfolk, K.G., the Moderator of the 

Church of Scotland, the Cardinal Archbishop of Westminster, the Moderator of the Free 

Church Council, the Chief Rabbi, Lord Ammon, Lord Astor, Clement Attlee, M.P.. Dame 

Flerence Bevin, Sir Thomes Beecham, Bt., Sir Adrian Boult, Lord Brabazon, Lord Burghley, 

R. A. Butler, M.P.. Lord Chondos, W. Croven-Ellis, Clement Dovies, M.P.. Arthur Deakin, 

Sir George Earle, Sir Anthony Eden, K.G., M.P., Sir Cyril Entwistle, Dome Edith Evans, Hugh 

Gaitskell, M.P., Major-General W. H. Grey, Lord Hailsham, Lord Halifax, K.G., Sir Alan 

Herbert. Lord Horder, .'. Gibson Jarvie, Sir Gerald Kelly, Lord Kemsiey, Lord Leathers, Sir 

Leonerd Lord, Lord McGowan, Harold Macmillan, M.P., W. Somerset Maugham, Field Marshal 

Lord Montgomery, K.G., Herbert Morrison, M.P., Professor Gilbert Murray, Sir Laurence 

Olivier, |. Arthur Rank, Sir Robert Renwick, Bt., Lady Rhondda, Lord Rothermere, Lord Russell. 

Sir Mertiey Showcross, M.P., Sir Edward Spears, Richard Stokes, M.P., Sir Miles Thomas, 

Lord Trencherd, Lody Tweedsmuir, M.P., Sir Stanley Unwin and Sir Mortimer Wheeler 

All contributions, however small, will be welcome 


and should be sent with this form. 
THE FUND CLOSES DECEMBER 3ist 1954 


CONTRIBUTION FORM 


To the Rt. Hon. Lord Moynihan, 
Hon. Treasurer, Sir Winston Churchill 80th Birthday | 
Presentation Fund, 
156 Charing Cross Road, London, W.C.2. 
enclose as my contribution | 
to the Sir Winston Churchill 80th Birthday Presentation | 
Fund. (Cheques should be made payable to: Churchill 
Presentation Fund. Postal Orders should be crossed). 
(clearly in BLOCK letters) 
(Title Mr./Mrs./Miss|Mr. & Mrs.) 


Address 


you desire a receipt please ound camped addressed 
envelope. 
Bonkers: Barclays Auditors: Russell & Chortered Accountonts, 
Greot Gam! St. London, W.C.2. 


WE ARE 
EXPERTS IN 
PUNCTUAL 
PERFECTION. 


S. E. OPPERMAN LTD. 


Stirling Corner (A.l. Route), Boreham Wood, 
Herts., England. 


Phone: Elstree 2021 


of a famous “know how” motor cycle book 


This popular book by Torrens of “The Motor Cycle” describes 
the best methods for every kind of repair job from minor adjust- 
ments to dismantling and reassembling the engine. It explains 
the correct use of tools and the methods of working which save 
time and trouble. No motor cyclist’s kit is complete without 
acopy. 73”x5”. 165 pp. Illustrated. 5s. met. By post 5s. 4d. 


THE MOTOR CYCLIST’S WORKSHOP 


Published for ‘‘The Motor Cycle”’ 


Obtainable from booksellers or direct from: 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
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LIQUID OXYGEN EQUIPMENT 


An agreement has been reached with the 
Eclipse-Pioneer Division of the Bendix Aviation 
Corporation, of Teterboro, U.S.A., for the 
manufacture, under licence, of Liquid Oxygen 
Converters, for use in aircraft. 

This important new development, which will 
now be made available to the British Aircraft 
Industry, consists of a vacuum container charged 
with liquid oxygen which is gasified in a 
controlled manner so that a constant supply 


of gaseous oxygen is passed to the aircraft 
system. 

The use of a Liquid Oxygen Converter in 
the place of a number of standard cylinders, 
charged with gaseous oxygen under pressure, 
results in a weight-saving of 68%, and a space 
saving of 86%, as the converter weighs 
approximately 28 lb. fully charged, and _ its 
supply is equivalent to that of six standard 
750 litre bottles. 


NORMALAIR 


DESIGNERS AND MANUFACTURERS OF AIR CONTROL 


AND HIGH ALTITUDE BREATHING EQUIPMENT 


ENGLAND 
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Nosewheel undercarriage 


on the Bristol Britannia 
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Changing Values 


S standardization in military aircraft the enemy of efficiency? In any attempt to answer 
this question difficulty arises at the outset, for it is necessary to decide upon the 
number and order of importance of the qualities which contribute to aircraft 

efficiency. Obviously timing—not strictly a quality—is of special significance: if the 
aircraft is not available when it is needed, its qualities, good or bad, are of merely 
academic interest. 

The cost of a fighter or bomber is of less importance than one is often led to believe. In 
this context civil aircraft can be included; a bad aeroplane—one that does not do its 
job—is expensive even as a gift, whereas one which is operationally so efficient that it can 
tackle its work better than any other offers intrinsically the cheapest and best solution. 

In the all-important matter of operational performance, values change with time and 
type. Today, other qualities being adequate, altitude for the bomber and speed for the 
fighter might head the lists. But close behind come speed for the bomber and acceleration 
—a quality often overlooked altogether—for the fighter. It is not necessity alone that has 
placed manceuvrability a little lower on the list than it used to be. 

Reference must also be made to safety, and it is a matter for conjecture how a reasonable 
degree can best be achieved. “Plenty of really good equipment in the aircraft” might be 
suggested as part of the answer; but this carries the disadvantage of additional weight 
and the penalties accompanying it. The time-length and frequency of exposure to danger, 
too, are important factors. It seems to us that, taking for granted the essentials of first- 
class crew training and discipline, the prime factor is again performance. To have the 
edge on one’s adversaries in height, speed and climb and then to make reasonably sure 
of doing the job the first time—this way lie safety and high morale. 

Not without reason, many people are thinking in terms of a first air phase in any new 
war, a phase which would be very brief and violent. This conception, we feel, adds 
weight to the views expressed here. 

Many more considerations might be discussed, but from each the conclusion is reached 
that the efficiency of a military aircraft depends primarily on its performance—more 
particularly on the small edge in performance over that of its rivals—and on the ability 
of the crew to operate a little more precisely, quickly and with more determination. 

The essentials for aircraft performance are more clear-cut than those for general opera- 
tional efficiency. Of course, the power must be available, and then an airframe and 
controls which are aerodynamically of the best. Compromise to meet other requirements 
is possible—and, in fact, generally inevitable—but nearly always only at the expense of 
speed, ceiling or perhaps range. It would, however, be reasonable to assert that, in the 
achievement of that zenith of performance already held to be of prime importance, there 
can be no compromise involving subordination of ideals to production or cost. 

For the first and probably the last time the Hitler war saw thousand-bomber raids. 
Today the R.A.F. may think in terms of many hundreds and even a thousand fighters, 
but perhaps only in dozens of V-bombers. While it is impracticable rigidly to apply the 
above arguments to machines in large-scale production, a good case seems to exist for 
subordinating practically everything to sheer performance in, for example, the relatively 
few atom bombers. By this is meant ultimate performance, intentionally discounting 
docility at low speeds (though being thankful if it is forthcoming fortuitously). 

And where shall be found the men to fly these aircraft? What better, we suggest, than 
the formation of a corps d’élite, for which there is ample precedent in the R.A.F.? The 
ordinary man from the training “pipeline,” to use an R.A.F. term, has insufficient skill 
to operate and take full advantage of the spirited aircraft envisaged. Should some of the 
fire, therefore, be taken out of the machine in order to suit the man? Much better to 
pick the men to handle the machine. It seems that neither the standard man nor the 
standard aircraft can be regarded as the ultimate in efficiency. Clearly there is a need to 
sift through the ability and experience in order to pick men who have climbed above the 
average. Then, equipped with machines to match their skill, these would be the ones 


to produce exceptional results. 
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FROM ALL 
QUARTERS 


SATISFIED TENNANT: After twice exceed- 
ing the speed of sound during diving trials of 
the Midge (see news item below), S/L. E. A. 
Tennant, D.F.C., Folland’s chief test pilot, 
reported only a slight trim change, without 
detriment to control. As our picture suggests, 
the Midge has the earmarks of a truly super- 
' sonic fighter which its successor, the Gnat, 
will assuredly be. “Flight’’ photograph 


The Midge Dives Through 
[N the course of flight trials from Chilbolton airfield, the Folland 

Midge—low-powered prototype of the Gnat light fighter— 
has achieved supersonic speed in the dive twice in one day. 
Sonic bangs were heard by the airfield staff on both occasions, 
and white puffs were observed in the sky. S/L. E. A. Tennant, 

; Folland’s chief test pilot, started the dives at 37,000ft, reached 
supersonic speed at about 24,000ft, and held it for five or six 
seconds. The Midge, he reported, remained under perfect control, 
the only indication of passing the speed of sound being a slight 
trim change. 

As most readers will know, the Gnat has been entered for the 
NATO fighter/bomber competition, and although it has been 
unofficially reported during the past few days that this has been 
won (a) by a Breguet entry, and (b) by the S.N.C.A.S.E. 
Baroudeur, Flight has it on the best authority that the whole 
NATO light-hghter question is now under discussion in 
Washington, and that no decision has yet been reached. 

Meanwhile, speculation is rife, and an article appearing in our 
French contemporary Aviation Magazine does the Gnat less than 
justice by stating that it was designed purely to Mr. W. E. W. 
Petter’s personal ideas without the benefit of specialist 
advice, and thus could not find a place in any air force. 
The fact is that throughout the design-study period, and while 
the final design was taking shape, Mr. Petter worked in close 
accord with the R.A.F. and was fully briefed on the needs of that 
Service. He could, however, meet only such requirements as 
could be realized within the time limit to which he had to work. 
Had he been vouchsafed two years more, he could, it is considered, 
have designed a supersonic day and night all-weather intercepter 
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Helicopter Gale Rescue 


V ALUABLE assistance was given by S-55 helicopters, based 

at Manston U.S.A.F. station, during the tragic loss of the 
South Goodwin lightship in Friday night’s gale. One of them 
was successful, on Saturday morning, in rescuing by winch a 
Ministry of Agriculture research worker who was on board the 
vessel to study bird migration. The pick-up was made in a high 
wind. Later, at low tide, an S-55 landed on the sandbank so that 
its crew could assist in the search for seven missing lightship men. 


Fairey Helicopters, Small and Large 


IGHLIGHT of Sir Richard Fairey’s address to shareholders 

at his company’s annual general meeting, reported on 
page 794, was his reference to a Ministry of Supply contract for 
an entirely new form of ultra-light helicopter. This, Sir Richard 
hoped, would satisfy an Army’ requirement, and might, in the 
longer view, interest NATO powers. 

It may be supposed that such a machine would have tip-jet 
propulsion and that, like France’s S.N.C.A.S.O. Djinn, it could 
be used for observation, reconnaissance, liaison, ambulance work, 
and possibly even ground attack, with infantry weapons. 

Sir Richard also disclosed that an order had been received 
for a second prototype of the company’s large helicopter, the 
Rotodyne, with “somewhat different internal arrangement.” 


Deputy Controller of Aircraft 


UCCEEDING Vice-Admiral Caspar John, C.B., Rear- 
Admiral W. T. Couchman, C.B., C.V.O., D.S.O., O.B.E., has 
been appointed Deputy Controller of Aircraft at the Ministry 
of Supply. He will take up his new post in March next. Admiral 
Couchman is a qualified Naval pilot and observer and, like 
Admiral Caspar John, has specialized in Naval Aviation. After 
a period as Chief Staff Officer to Flag Officer Naval Air Stations, 
he took over command of the carrier H.M.S. Glory in 1946 and 
a year later became Director of Naval Air Organization and 
Training. His next appointment was to R.N. Air Station 
Eglinton, in command, after which he became Flag Officer Flying 
Training. Since last December he has been Flag Officer Heavy 
Squadron, Home Fleet. 
It will be remembered that Admiral Couchman, flying a 
Vampire, led the Fleet Air Arm Coronation fly-past. 


Britannia Reflections 


OLLOWING a Cabinet meeting last week, the Ministerial 

constitution of which suggested strongly the discussion of 
aviation matters, an announcement regarding the possibility of 
B.O.A.C.’s ordering DC-7Ds was half expected. At the time of 
writing, however, nothing has transpired, and in the meantime 
much of the sound and fury has died down. We are under the 
impression that B.O.A.C.’s proposed order will probab!y not be 


U.S.A.F. $-55 AIRCREW who took part in the South Goodwin lightship 
rescue operations (see paragraph above). Left to right: Capt. Curtis E. 
Parkins, Maj. Paul Park, Capt. Willis Kusy and Airman Ist Class 
Elmer Volam, who all participated in the rescue of Mr. Ronald Murton; 
and Capt. Harold Welch, who flew on the subsequent search operations. 
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authorized. On balance we feel it would be better if it were not. 

So much has been said and written on the subject that several 
of the salient points seem to have become obscured. For 
example, although there has been no suggestion at any time that 
DC-7Ds should be bought in place of any or all of the B.O.A.C. 
Britannias ordered long ago, this point is not sufficiently clear 
in the minds of the public—some are still thinking of the two 
aircraft as alternatives. B.O.A.C.’s order for twenty-five Britan- 
n.as stands. Secondly, there are distinct, if limited, advantages 
to be gained (all other things being equal, it would, in fact, be big 
news) from the adoption of Rolls-Royce turboprops by the 
American Douglas company; B.O.A.C. encouragement might 
prove to be the turning point in favour of such a decision. 

Whether or not a DC-7D with Rolls-Royce R.B.109 turboprops 
would be a more formidable rival for the Britannia (and other 
machines in the class) than it would be with alternative engine X, 
whatever that might be, is a matter of opinion. The DC-7 does, 
of course, have the advantage of, substantially, a well tried and 
well liked airframe—one which is also probably nearing its stretch 
limit. The Britannia is still regarded by operators as an unknown 
quantity; and following developments in specifications, engines 
and route forecasts it is not, perhaps, surprising if the airframe/ 
engine/route combinations are confused in some people’s minds. 

Even more important to other operators than the orders them- 
selves is the assurance, implicit when B.O.A.C. places an order, 
that the aircraft involved will be developed and proved. It is 
mildly insulting to foreign airlines to state that if B.O.A.C. do or 
do not order a certain type of aircraft others will necessarily follow 
suit. The majority of the world’s operators are well qualified to 
judge a new airliner for themselves. What they often cannot do, 
however, is shoulder the expense of introducing a new type unless 
another large airline is doing most of the development work ahead 
of, or at least concurrently with, them. 

Thus it might be argued that, as the Britannia is assured of a 
full-scale (possibly national) effort behind its testing, airline prov- 
ing and early operation, and a major place in B.O.A.C.’s future 
operations, an order from the Corporation for DC-7Ds would do 
little more than give the R.B.109 turboprop an even better chance 
in world markets. It may be added that the R.B. 109 and the 
contemporary Bristol B.E.25 are far from being comparable in 
power and size as has often been suggested. 

Pressure fatigue tests of the Britannia are due to begin soon 
in a specially constructed 300,000-gallon tank. On Monday last 
a production port wing had arrived at Farnborough, and the rest 
of the airframe, less engines and equipment, was expected to 
follow during this week. 


Shannon Accident Inquiry 


THE public inquiry into the accident to K.L.M. Super Con- 
stellation Triton after take-off from Shannon Airport on 
September 5th began in Dublin on Monday last. Mr. Sean 
McBride, S.C., representing the Eire Attorney-General, said 
in his opening statement that it appeared that for some consider- 
able time after the accident there was no real awareness at the 
airport that anything was amiss. The aircraft had crashed at 
about 2.38 a.m., only 32 seconds after taking off from Runway 14, 
and came to rest on a mudbank in the River Shannon estuary. 
Out of the 56 persons on board, 28 lost their lives. 

Referring to tests, made on other aircraft, relating to Triton’s 
take-off at Shannon, Mr. McBride said it appeared that the 
retraction of the undercarriage, retraction of flaps and the com- 
mand of alternate climb power took place “in an extremely rapid 
succession at a time when it was unlikely that the aircraft had 
reached a height or speed sufficient to warrant these operations.” 


Hurel-Dubois and the Future 


ie is jointly announced by Avions Hurel-Dubois and the Société 
Nationale de Constructions Aéronautiqgues du Sud-Est 
(S.N.C.A.S.E.) that they have reached the basis of an agreement, 
the aim of which is to launch large-scale production of the Hurel- 
Dubois H.D. 32 aircraft and developments of the type. This 
agreement, which takes into account both the construction and 
sale of “H.D.” aircraft by S.N.C.A.S.E., now awaits ratification 
by the boards of the two companies concerned and by the public 
authorities. Sales direction will remain under the control of 
M. Escande, who will be working directly under M. Hereil, 
president of S.N.C.A.S.E 

Before joining Hurel- Dubois M. Escande worked as assistant 
te M. Max Hymans, president of Air France, and in his capacity 
as a director of Hurel-Dubois and S.N.C.A.S.E., he had the 
honour of representing France’s aircraft industry at the annual 
congress of the American Society of Mechanical Engineers, which 
opened this week in New York. In the course of his paper, en- 
titled “The H.D. 32—proposed DC-3 replacement, as a result of 
the advantages of a high-aspect-ratio wing,” he disclosed that, in 
addition to an initial order of 24 H.D. 32s for Air France, the 
French Navy has asked for more than 100 for maritime reconnais- 
sance and anti-submarine operations. 


J.0.A.C. EQUIPMENT: No misprint here; in the Navy the letters 

signify “Junior Officers’ Air Course,” at Lee-on-Solent, and the Boulton 

Paul Sea Balliol 7.21, pleasingly depicted here by Sub-Lt. Euslin Bruce, 

R.N., is the basic trainer now employed. Note the arrester-cable 
deflector on the tail-wheel assembly. 


Making the point that the speed of the H.D. 32 was the same 
as that of the DC-3, M. Escande put the question “Is the H.D. 32 
—to be operated in 1956, and for a long time after 1960—too 
slow an aircraft?” It was clear, he said, that the importance of 
speed was a function of range, and that for a trip length of up 
to 400 miles 168 m.p.h. might be considered “a good speed”, the 
principal reason for this being the taxi and climb time. However, 
the need for a higher speed was one reason why some carriers 
would tend to select some other type as a DC-3 replacement. “I 
want to tell them,” said M. Escande, “that on short and medium 
lengths the cost of getting that hundred more miles per hour is 
so prohibitive in operating costs that their decision can spell 
financial ruin unless they know that, for many years, they will 
operate at high fares with well-filled aircraft. I know that carriers 
are still striving to improve their average load-factors, but I 
think they are approaching their limits in this field.” 

Some months ago the Hurel-Dubois company announced a 
technical liaison with F. G. Miles, Ltd., of Shoreham Airport. 


Nine Fruitful Years 


Tet the Hawker Siddeley Group has made a total permanent 
cash investment in Canada of almost £6 million has been 
disclosed by Sir Frank Spencer Spriggs, K.B.E., managing direc- 
tor of the Group, in a statement marking the ninth anniversary of 
A. V. Roe Canada, Ltd. Nine years ago, said Sir Frank, Avro 
Canada began operations with 300 employees. There were now 
16,000. Floor area for manufacturing and engineering had 
grown from one million square feet to almost three million. The 
initial contract for CF-100s had been completed ahead of 
schedule, a second contract for Mk 4s was nearing completion, 
and preliminary manufacturing was under way on a third con- 
tract. Over 1,500 Orenda turbojets had been turned out from a 
plant which was officially opened a little over two years ago. A 
development contract had been secured for the CF-105, and the 
company had already spent $4 million on a new jet engine which 
would be “unique in the utilization of titanium.” The expansion 
programme now under way will include a light-alloy foundry. 

Sir Frank also announced the reorganization of the Group’s 
interests in Canada, made in order that all operations there should 
be centralized under A. V. Roe Canada, Ltd. Two new sub- 
sidiary companies—Avro Aircraft, Ltd.,and Orenda Engines, Ltd. 
—have been formed to take over the aircraft and engine produc- 
tion of A. V. Roe Canada. Canadian Steel Imvrovement, Ltd., 
which was acquired by the Hawker Siddeley Group last Aoril, 
has been brought under A. V. Roe Canada control. Sir Roy 
Dobson remains chairman of A. V. Roe Canada, Ltd., with Sir 
Frank Spriggs and Sir Thomas Sopwith as directors. Mr. Craw- 
ford Gordon, Jr., is president and general manager. 


Bundestag Visit to R.A.F. 


PARTY of members of the Federal German Parliament is 
makine a tour of various British military establishments in 
England. Consisting of six representatives. two from the Christian 
Democratic Union, two from the Social Democrats, one from the 
Refugee Party and one from the Free Democrats, the delegation 
will render informal reports to their parties on what they see. 
During last week, they saw Royal Naval establishments at 
Portsmouth and the Royal Armoured Corns at Aldershot. On 
Friday they visited R.A.F. Station Hullavineton, Wilts, to see 
facilities and methods for training R.A.F. aircrew. Bad weather, 
however, prevented any of the prepared flying programme from 
taking place. The party were shown round the servicing hangars 
and allowed to inspect a Provost, a Vampire T.11 and a Vampire 
5 of the type now used in conjunction with the T.11. 
The Germans paid a further R.A.F. visit—to Marham—last 
Tuesday, to be shown operational aircraft 
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REFUELLING PACK: A model of the newly developed Flight Refuelling 
equipment, subject of a paragraph below. 


FROM ALL QUARTERS... 


Flight Refuelling Pack 


‘THE accompanying illustration, showing the “pack” refuelling 
unit recently developed by Flight Refuelling, Ltd., is indica- 
tive of the ease with which standard aircraft can be adapted as 
tankers. The pack combines in a single unit the hose-reel (from 
which the drogue is trailed) and the fuel supply tanks, rendering 
it unnecessary for an aircraft already equipped for ground 
pressure-refuelling to be specially converted or designed for tanker 
duties. The pack is transported on a trolley and hoisted into the 
fuselage in the manner of a large bomb. 

The hose-reel mechanism is driven from the aircraft’s normal 
electric system, and trailing and rewinding of the hose are con- 
trolled from the crew compartment. The refuelling tanks can be 
connected to the main fuel system to provide extra transfer fuel 
should it be required after the tanks in the pack have been 
exhausted. 

Flight Refuelling report that installation of the pack has been 
accomplished, during field trials, in little more than 30 minutes. 


Affairs 


Fairey 
1%. his speech each year at his company’s annual 

Sir Richard Fairey can usually be relied upon for some forth- 
nght opinions and some interesting snippets of news, and this 
year’s meeting—held in London on November 25th—was no 


meeting 


exception. 

After reporting a net profit of £478,345—some £180,000 higher 
than last year’s—Sir Richard pointed out that taxation took 
approximately 60 per cent of the profits. Speaking of a sum of 
£100,000, an award in respect of the use of Fairey designs by 
other manufacturers during the war, Sir Richard said that it 
had been decided that the greater part of this sum should be 
distributed to shareholders; and from the individual shareholder’s 
point of view there was a reasonable possibility that this item 
would be tax free. He (Sir Richard) had noted a criticism in the 
House of Commons of the proposed payment. It was, he said, 

“typical of the reckless and ignorant criticism that responsible 
boards of directors have to contend with on such occasions” 
He went on to review in some detail the distinguished record of 
the Swordfish, Barracuda, Battle and Firefly, which had been 
built by five different firms to a total of over 4,000 aircraft. 

The chairman also spoke at some length on B.O.A.C.’s interest 
in American airliners. He recalled that it was “sheer desperate 
necessity” that caused the British Government at the outbreak 
of war to stop the building of transport aircraft—a decision par- 
ticularly hard on the Fairey company, which then had an order 
for 14 four-engined airliners for British Airways, Ltd. [This type 
was the Fairey F.C.1, with a 30-seat pressurized cabin, and pos- 
sibly to have been powered with Bristol Taurus engines.]. 

Reviewing his company’s current activities, Sir Richard spoke 
of the helicopter developments—referred to in the preceding 
pages—and of progress with guided weapons, trials of which 
were proceeding very satisfactorily, so that the company could 
now look forward to production orders. Sir Richard added “we 
are receiving further orders for the products that we manufacture 
for the Atomic Energy Authority.” Earlier, in reviewing over- 
seas activities, he had alluded to the close co-operation with the 
company’s special projects division near Woomera. 

Reviewing current aircraft production, Sir Richard said that 


SOUTH AMERICA WAY: Lately received from the de Havilland 

agent in Venezuela is this breezy picture of the Venezuelan Air 

Force’s Vampire aerobatic team. The V.A.F. operates 22 Vampire 52s 

(equivalent to the R.A.F.’s F.B.9) and one Vampire Trainer. The dark 
shadow to the left is a windscreen reflection. 
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the Gannet was now “rolling off the production lines”; that Firefly 
production was ended except for the Mk 8, which had been de- 
veloped into a radio-controlled target aircraft; and that the F.D.2 
gave every promise of being a technical achievement of which 
the company could be very proud. He also made a reference to 
helicopters, subject of a news item in the preceding pages. 

Sir Richard remarked that the company were still the freehold 
owners of some 240 acres in the middle of London Airport [which 
was built over the site of Fairey’s Great West Aerodrome]. “We 
have not been paid for our property,” he said, “nor provided 
with comparable facilities within a workable distance from our 
factory. For ten years our claims have been passed from one 
to another of the Government departments involved—so far 
without result.” 

Following publication of these final remarks by Sir Richard 
Fairey, the M.T.C.A. said that the company had not been paid 
because they had not submitted a claim under the Confiscation 
(Defence) Act. Sir Richard’s comment on this, as reported by 
The Daily Telegraph, was: “Can anyone believe that a company 
of our size would not put in a claim if it were practicable? How 
can we submit a claim until we know what alternative accommo- 
dation we are going to get?” 


Custer Channel-wing Production 


PROTOTYPE of a new model of the unorthodox Custer 

“channel-wing” aircraft, designated CCW-2, is now being 
constructed at Van Nivys, California. An initial production batch, 
of an unspecified nun. Ser, has already been allocated to a group 
of purchasers. The CCW-2 is a two-seat, “single-channel” 
machine, to be powered by a Lycoming 240 h.p. engine; it is 
expected to have a cruising speed of 175 m.p.h., climb at 
4,000 ft/min and take off or land in less than 25h. "The initial 
production price of $10,000 would decrease with volume produc- 
tion. The CCW-2 has been nicknamed “Model T.” 

The larger twin-engined CCW-5 (entered for, and scratched 
from, last year’s England to New Zealand air race), which recently 
claimed a world’s low-speed record for fixed-wing aircraft of 
11 m.p.h., is at present undergoing a further series of test flights. 
The channel wing employs the principle of obtaining great lift 
at low forward speeds by drawing large masses of air past a 
venturi-shaped aerofoil. An early experimental model actually 
became airborne while tethered for preliminary trials. 
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VISITING THE SEAMEW: Air and Naval 

attachés (see news item below) with the 

Seamew, primary object of their attention on 
their visit to see Short’s Belfast works. 


Attachés at Belfast 


HE naval and air attachés of Australia, 

Denmark, France, Greece, India, Italy, 
the Netherlands, New Zealand, Norway, 
Pakistan, Spain, Portugal, Sweden, 
Switzerland and Turkey visited the Belfast 
factory of Short Brothers and Harland, 
Ltd., on Tuesday, November 23rd, to in- 
spect production facilities and witness a 
demonstration by the Seamew light anti- 
submarine aircraft. It is known that the 
makers are anxious to extend the field of 
employment of the Seamew. They point 
out that it has great potentialities as a 
shore-based machine, not only for anti-submarine work but for 
army co-operation duties and as a general-purpose aircraft for 
second-class warfare. Deck-landing trials are imminent. 


Wallace Rupert Turnbull 


FTER an illness of three months, Mr. Wallace Rupert Turn- 
bull, the Canadian aeronautical inventor, has died in St. 
John, New Brunswick, at the age of 84. Mr. Turnbull graduated 
in mechanical and electrical engineering at Cornell University 
and later studied at Heidelberg and Berlin. He started his 
aeronautical career in 1902, aiming to prove that heavier-than- 


THE 


iv may be surmised that even the quartet of old-timers who 
organized last Friday’s “lighter than air” reunion at the Royal 
Aero Club Aviation Centre, Londonderry House, were surprised 
at the measure of its success. The dinner was designed to bring 
together “persons who flew lighter-than-air craft, who were 
engaged upon their design or construction, or who are interested 
from a technical or historical viewpoint;” and in the event it 
brought them together to the number of over 80. 

In the chair was W/C. R. S. Booth, who commanded the air- 
ship R.33 during the period when, in the early 1920s, experi- 
mental flying was being done to accumulate knowledge for the 
construction of the much bigger rigid airships that were to 
follow; and subsequently he commanded R.100 on her highly- 
successful flight from Cardington to Montreal and back. It was 
Booth who, as a junior officer, had found himself in command of 
the same ship when she was blown by a gale stern-first from her 
mooring-mast at Pulham to Holland; with her nose stove in, he 
brought her safely back after 30 hours. 

After naming a number of the former airship pilots present, 
W/C. Booth called for speeches. Setting the keynote, Lord 
Brabazon said that he spoke as an erstwhile balloonist. There 
was, he thought, no happier way of travel than by the free 
balloon: there was no noise and no danger, and there was the 
attraction of not knowing exactly where one was going—the 
A.B.C. Guide was always carried as an aid to the return journey. 

The next speaker, Lord Sempill, after remarking that it must 
have been a long time since so many ex-R.N.A.S. people had 
sat down together, went on to recall conversations and corres- 
pondence with the famous Dr. Eckener, with whom, in the Graf 
Zeppelin, he had flown round England. 

Dr. Roxbee Cox—who said he might claim to represent the 

ple who built the last airship in this country—also spoke of 
Dr. Eckener, adding that he was able to go one better than Lord 
Sempill, for he had flown back to Germany in the Graf 
Zeppelin. Dr. Roxbee Cox also referred, as did others, to a 
proposal—first made by Mr. Newman Alcock—for a memorial 
to the R.34’s Atlantic flight. (Made in 1919, under the command 
of Mai. G. H. Scott, this was the first transatlantic airship flight.) 

W/C. T. R. Cave-Brown-Cave, in a lengthy but extremely 
interesting speech, recalled his flying experiences with Cdr. 
N. F. Osborne—in particuiar a 1914 flight from Farnborough to 
the Isle of Grain, in the Thames Estuary, to show Astra No. 3 
airship to Mr. (as, of course, he then was) Winston Churchill, 
who was First Lord of the Admiralty. There was thick fog, and 
they started by following the London and South-Western Rail- 
way—“we found ourselves looking slightly upwards at a tree 
on Wimbledon Common”; and, later, “slightly upwards at the 
water tower on Shooters Hill. But, to Mr. Churchill’s amaze- 
ment, they eventually loomed out of the fog exactly on schedule. 
Later, the First Lord was taken for a flight. 


**‘LIGHTER-THAN-AIR”’ 


air craft were practical; to this end he set up Canada’s first wind 
tunnel in a barn at Rothesay, New Brunswick, and worked 
steadily for the next five years. He built two seaplanes, and by 
1907 had begun to propound scientific explanations of flight. In 
1909 he received the bronze award of the Aeronautical Society 
(now the Royal Aeronautical Society), and during the first world 
war started work on a variable-pitch airscrew. An electrically- 
operated screw of this type was built by him in 1926 and, having 
been destroyed by fire, was rebuilt at Camp Borden in 1927 and 
fitted to the Clerget engine of an Avro 504K. Mr. Turnbull also 
designed wing sections, bomb sights, torpedo screens and sea- 
plane floats. 


REUNION 


The speaker went on to recall details of the experiment which 
cost Cdr. Osborne his life—an arrangement to carry a B.E.2C 
biplane to Zeppelin-interception height by using it as the car of 
an S.S.-type non-rigid airship envelope and then severing con- 
nection at the required altitude. The aeroplane was slung from 
a three-point rigging, so arranged that when one connection was 
slipped the other two would free automatically. 

The unconventional craft was piloted by Lt.-Cdr. de Courcy 
Ireland, an aeroplane pilot, with Cdr. Osborne (as the airship 
expert), in the observer’s cockpit. At maximum height, over 
Strood in Kent, it was decided to release; but when the craft 
slowed down it lost dynamic lift and an excessive load came on 
the forward rigging, which pulled out. As the B.E.2 dropped 
away the after rigging caught the tailplane, and Ireland, who was 
not strapped in, was thrown out. Osborne was left, without con- 
trols, in the other cockpit. 

A continuing belief in the possibilities of airships was expressed 
by Mr. H. H. Golightly, who was works manager at Armstrong 
Whitworth’s Barlow (Selby, Yorks) works during the building 
of the R.25, R.29 and R.33. Another speech with a similar theme 
came from Lord Ventry who, it will be remembered, has recently 
practised what he preaches by building the little dirigible Bourne- 
mouth (the venture was unlucky, though in no disastrous sense, 
and Lord Ventry hinted to us that new plans were afoot). 

Yet another speaker was Dr. A. M. Ballantyne, secretary of 
the R.Ae.C., who discussed the possibilities of a national aero- 
nautical museum. 

The organized part of the evening’s proceedings ended with a 
film, The History of the Rigid Airship, which Vice-Admiral C. E. 
Rosendahl, U.S.N. (Ret.), America’s great proponent of airships, 
had loaned to the organizers. He had also sent a letter of good 
wishes, in which he outlined the specification of an “ultra-large 
modern airship.” 

Friday’s reunion was certainly a representative one. Among 
the guests, and in addition to those already mentioned, were Air 
Chief Marshal Sir Ralph A. Cochrane, who was engaged on air- 
ship trials with Armstrong Whitworths during World War I; 
Mr. A. F. Burke, now managing director of the de Havilland 
Engine Co., who was on R.100’s Atlantic flight as a crew member; 
Brig. P. W. L. Broke-Smith, holder of No. 2 airship pilot’s 
licence; Mr. V. Watson, who was in charge of the construction 
of Britain’s first rigid airship, the Mayfly of 1911; F/L. L. E. 
Carter, who was aboard Beta No. 1 when she was wrecked at 
Farnborough in 1912; and, not looking at all like the 82 years 
to which he confessed, Mr. Fred May, for 40 years managing 
director of the Green Engine Co.. whose products powered so 
many of the pioneer aeroplanes and airships. 

As we have said, other airship reunions may follow. Those 
wishing to keep in touch should write to the hon. sec., Mr. J 
Fairley, Cranwich, nr. The Watersp!ash, London Colney, Herts. 
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U.S.A.F. Striking Power 


T a cost unofficially estimated at 

£1,250 million, a mighty force of Boe- 
ing B-52 Stratofortress bombers is to be 
built up by the U.S.A.F. as eleven new 
wings—four more than previously an- 
nounced. Additionally, there will be some 
200 Boeing Stratotankers, representing an 
expenditure of another £286 million. 


Helicopter L. of C. 


THE School of Land/Air Warfare at Old 
Sarum is establishing an experimental unit 
to investigate the value of helicopters for 
supply lines and communications. The C.O. 
will be an Army officer and his second in 
command will come from the R.A.F.; both 
Services will provide the pilots. 


The Skilful Blind 


IN one of Georgia's factories for the blind, 
sightless workers in the past year have 
reclaimed some 60,000 dollars’ worth 
(£21,428) of small parts suitable for re- 
use in the construction of B-47s at Lock- 
heeds’ Marietta (Georgia) factory. The 
workers sort the parts with the aid of 
specially designed templates. 


Out of Place 


AT a Ministry of Housing inquiry at Bris- 
tol last week, Mr. A. J. Pegg, chief test 
pilot of the Bristol Aeroplane Co., Ltd., 
said that the “Brabazon runway” at Filton 
Aerodrome would become practically use- 
less for test flying ifa proposed new housing 
estate were built nearby. Later a Ministry 
of Housing inspector flew over the area in 
a helicopter to inspect the site. 


Well Held 


AN arrester barrier at the end of a rain- 
soaked U.S.A.F. runway in Germany 
recently stopped an F-86 undamaged when 
it skidded uncontrollably after a bad- 
weather landing. The financial saving of 


this incident alone is considered to have 
covered the $7,000 cost of installing emer- 
gency arrester gear at six U.S.A.F. bases 
in Germany. 


This gear takes the form of 


14,000 HORSES, ONE DONKEY: This nice contiust in methods of transport comes from Piarco, 
Trinidad, which recently received its first visit by a B.0.A.C. Stratocruiser. A photograph of 
the machine at Barbados, on the same proving flight, appears on page 816. 
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HERE anp THERE 


ISLAND PRIDE: 
Last month the 
third Jersey Air- 
lines’ D.H. Heron 
was officially 
named “Duchess 
of Jersey” by 
Lady Nicholson, 
wife of the is- 
land's _Lieuten- 
ant - Governor, 
seen here about 
to go aboard for 
a demonstration 
flight. With her 
is Mr L. 
Thomas, manag- 
ing director of 
Jersey Airlines. 


a “tennis net” barrier connected to lengths 
of heavy chain which act as a decelerator. 


Differential Treatment 


IT is reported that S/L. A. R. MacKenzie, 
D.F.C., is to be released by the Chinese 
Communists on December 5th, after 
exactly two years in captivity. One of 21 
R.C.A.F. fighter pilotswho served with the 
U.S.A.F. in the Korean War, he was shot 
down on December Sth, 1952. He was not 
freed with other P.O.W.s at the armistice, 
because the Chinese claimed that he landed 
in their territory and was therefore liable 
to internment. 


For Amateur Photographers 


A BOOK was published last Tuesday 
which will make a most acceptable Christ- 
mas gift for anybody, of any age and either 
sex, interested in photography. A new 
edition of The Complete Amateur Photo- 
grapher, it explains simply and clearly 
every aspect of photography that the 
amateur (and many professionals) is likely 
to encounter. Containing, apart from 
numerous diagrams,over 250 photographic 
examples (some of which are in full 
colour), the book is published at 21s for 
the Amateur Photographer by Iliffe and 


Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1. Incidentally, a special 
Christmas number of Amateur Photo- 
grapher, appearing on December 8th, will 
provide much useful information on choos- 
ing photographic goods as presents. 


Icy Airfield 


THE Danish Government has given per- 
mission for the U.S.A.F. to make experi- 
mental landings and take-offs with ski- 
equip aircraft on the highest points of 
the Greenland ice-cap. 


A.G.A.R.D. Discuss Helicopters 


NOW in progress at the Palais de Chaillot 
in Paris is the sixth meeting of the flight 
test panel of the Advisory Group for Aero- 
nautical Research and Development. Heli- 
copters are the chief subject of discussion 
and on Tuesday last a demonstration was 
due to take place at Issy-les-Moulineaux. 


W/C. Stanford Tuck’s Move 


-- is learned that W/C. R. R. Stanford- 
Tuck, D.S.O., D.F.C. and two Bars, 
American D.F.C., has resigned from the 
English Electric Co., Ltd., and expects to 
take up an appointment in the South of 
England, where he will maintain his air- 
craft connections. For the past two years, 
at Warton, he has been engaged on aircraft 
service liaison duties, particularly during 
the period of R.A.F. re-equipment with 
Canberras. 


W.J.A.C. Flying Scholarships 

FIFTEEN girls of between 18 and 25 
are competing for the annual flying 
scholarships awarded by the Women’s 
Junior Air Corps. At least two scholar- 
ships, providing for free flying instruc- 
tion, will be awarded. Trial lessons are 
now in progress, and it is hoped to select 
the winners before Christmas. 


Canadian Auxiliary Equipment 
DELIVERY of Canadair-built Lockheed 
T-33 Silver Star jet trainers (Rolls- 
Royce Nene) to R.C.A.F. Auxiliary fighter 
squadrons is now in progress, and all units 
should have two of these aircraft within a 
few months. The Silver Stars will pro- 
vide experience for pilots who will 
eventually be handling CF-100 night-and- 
all-weather fighters. Certain R.C.A.F. 


auxiliary units are already familiar with 
jets, for five of them have been flying 
Vampires since 1948. For the remaini 
reserve fighter units the Silver Stars wi 
i i Mustangs. 
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REFUELLING IN FLIGHT 


Refuelling in flight is as old as the earliest hum- 
mingbird. Nature devised it as a special solution 
to special problems. Now man, faced by the same 
problems, has thought of it too. 


The method is the same. The hummingbird s a 


long, tubular tongue is one of Nature’s develop- 
ments of unusual equipment for an unusual 
purpose. The bird uses it by hovering over a 
flower, manceuvring until his beak is in position to 
plumb the heart of the blossom, and then syphoning 
up the nectar. 

There is good reason for this astonishing 
technique. The hummingbird is tiny. (With his 
gaudy colouring and his wings beating invisibly 
fast he looks more like an insect than a bird.) 


Though he flies so swiftly that you can see only a 
blur of brilliant colour—though, unique among 
birds, he can fly backwards—he is vulnerable to a 
thousand watchful enemies. Landing could be 
dangerous. His mid-flight feeding 

is safe, quick and convenient. 
In fact Nature, in the hum- 
mingbird, has met and overcome 
some of the same difficulties that 


man—who knows how many thousand years 
later—has met and overcome in short-range 
fighter aircraft. 

Pilots who refuel in a more comfortable fashion 
at airfields all over Britain have come to value the 
excellent and helpful service of the Shell and BP 
Aviation Service. 


SHELL and BP AVIATION SERVICE 


Shell-Mex and B.P. Ltd., Shell-Mex House, Strand, London, W.C.2. 
Distributors in the United Kingdom for the Shell, Anglo-Iranian and Eagle Groups. 


Copies of this advertisement can be obtained from Shell-Mex House. 
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GUIDED 
MISSILES 


Mr. G. W. H. Gardner's 


James Clayton Lecture 


HE development and potentialities of the guided missile 
formed the subject of the James Clayton lecture 

delivered to the Institution of Mechanical Engineers 
on November 19th, the lecturer being Mr. G. W. H. Gardner, 
C.B.E., B.Sc., Director-General of Technical Development 
(Air), M.o.S. 

On the introductory subject of nomenclature, Mr. Gardner 
said that in this country the term “guided weapon” was used to 
mean the overall weapon system, comprising any ground equip- 
ment and the part of the system which flew through the air— 
namely, the guided missile. The title Guided Missiles had been 
chosen for the lecture in deference to more popular and cosmo- 
politan understanding. 

In an historical survey the lecturer recalled that the automatic 
pilot had made it possible to devise an unmanned aeroplane and 
to use it as a weapon. A British weapon of this kind, of 1927, 
was code-named Larynx—derived from the description “long- 
range gun with Lynx engine.” Carrying a warhead of 250 Ib, it 
had a range of 300 miles, and the autopilot caused it to fly on 
a pre-set course at a pre-set height to a pre-set range. {We 
published a photograph of the Larynx, from Mr. G. Gardner’s 
paper, on p. 760 of last week’s issue. 

Mr. Gardner next outlined the development of the German 
Hs293 and Fritz X anti-shipping weapons, the X-4 air-to-air 
missile, the V-1 and V-2 reprisal weapons, and the A-10 long- 
range-rocket project. After the war, he said, study of the German 
achievements had resulted in an intensification of attention to the 
potentiality of new guided-missile conceptions embodying up-to- 
date techniques, particularly radar. Such conceptions in the 
anti-aircraft réle did not require visual sight of the target, nor the 
intervention of a human operator in order to guide the missiles. 
It seemed possible not only to detect and track an aeroplane from 
the ground or from another aeroplane, but also for the missile to 
seek and track its target and to detonate its warhead in the 
proximity of the target. By this means the point of aim could be 
carried to the target and continuous aiming corrections made 
during the missile’s flight. It appeared that a wide range of 
electro-magnetic wavelengths could be exploited. The flexibility 
of anti-aircraft missiles could thereby be extended, as compared 
with the German weapons, by their use in all weather conditions 
by night or by day. Again, it seemed possible to exploit detection 
of targets on the ground or at sea by radar or other means, and 
a to direct air-ground, or ship-launched missiles against 
them. 

Advances in aerodynamics and propulsion offered the possi- 
bility of flight at high supersonic speeds for any missile in which 
this feature would improve its effectiveness. Improved knowledge 
of servo-mechanisms and automatic control systems promised 
the ability to use the positional intelligence (obtained electro- 
magnetically) to direct and steer the missile to the vicinity of the 
target with sufficient accuracy to offer a good chance of causing 
damage. The foregoing possibilities suggested a wide range of 
applications for attacking ships under or above the waterline, for 
the purposes of air-, ground- or ship-launched anti-aircraft 
weapons, and for attacking land or sea targets from land, sea or 
air. 

The requirement for the ground-to-air weapon might be for 
the defence of vulnerable points such as towns, factories and 
ports, or of large areas such as the whole of Britain. Attack might 
be launched at any height up to the maximum operating height 
of bombers within the next ten years (say, 60,000ft). Contem- 
porary bombers flew at subsonic speeds but we must “expect to 
have to be prepared” to contend with supersonic attack in ten 
years’ time—say, at 1,000 m.p.h., or nearly 17 miles per minute. 
Early warning by radar of the highest bombers was limited by 


Launch of a British rocket-test vehicle. (Mr. Gardner also illustrated 
a missile in flight, with shock waves clearly visible.) 


the geometry of the system, and this meant a maximum warning 
time of about 10 min before bomb release at 60,000ft, and pro- 
gressively less at lower heights. During this time the strength, 
height and direction of the raid must be assessed, a decision made 
to select and put into action appropriate defence units (including 
the acquisition of the targets by the necessary ground-based 
radar control system) and to launch the missiles in time to permit 
them to intercept and destroy their targets. 

This at once emphasized some of the advantages and dis- 
advantages of the guided missile relative to the manned inter- 
cepter aircraft. The missile was not subject to the physiological 
limitations of the human pilot, nor did it have to return to base. 
It could be provided with ability to accelerate more violently 
and could therefore take off, climb to height, and manceuvre into 
position for the final phase of interception in a much shorter 
time. It could be fired in any weather conditions. On the other 
hand, the manned intercepter retained the benefit of supervisory 
human judgment at all stages of its flight, and the versatility of 
mobility over a wide front. The need for effective guided missiles 
would become more acute if a raid by atomic-bomb carriers were 
expected, as it would then be necessary to destroy the bomber at 
an earlier time, preferably well out to sea, and with a high degree 
of certainty. 

In designing a missile of this kind one had first to decide the 
nature and size of the warhead. It could be designed to produce 
a blast effect or to radiate fragments at very high velocity. A few 
pounds of high explosive would be adequate if there were a good 
chance of a direct hit. Since this was improbable, it should 
instead carry sufficient high explosive (100 or 200 Ib) to ensure 
lethal damage from a near miss when the warhead was detonated 
by a proximity fuse. If the miss were greater than about 100 yd 
a prohibitive amount of explosive would be required. Accordingly, 
one should arrange to guide the missile to within that distance of 
the target. This was no mean task, since the closing speed of 
target and missile might be about half a mile per second, and 
the target might be manceuvring. 

One possible guidance system provided for the missile to seek 
the target and home on it. This could be done by illuminating 
the target with a radar beam transmitted by the missile (active 
homing) or by a source outside the missile (semi-active homing), 
and by fitting a seeker in the missile able to pick up and “look” 
towards the target, which acted as the source of the reflected 
radar energy. A control system could then be devised to cause 
the missile to fly towards the target. But this demanded much 
complication within the missile. 

A system which permitted simpler missile equipment could 
be provided by continuous measurement by radar from the 
ground or ship of the positions of the target and the missile. This 
information was fed into a computer which—automatically, by 
radio—transmitted to the missile commands in the form of steer- 
ing instructions designed to ensure interception. 

Another method was to lock a narrow radar beam to the target 
and cause the missile to measure its own position in relation to 
the centre line of the beam and fly as close as possible to this line. 
This method was called “beam riding.” 

After the form of guidance had been decided, it was necessary 
to consider the kinematics of the interception, the configuration 
and propulsion of the missile and, finally, to close the loop, the 
control system required to provide the necessary stability and 
manceuvrability. 

The “sound barrier” could be surmounted by designing for 
low drag and by providing adequate thrust per unit frontal area. 
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GUIDED MISSILES... 


Acceleration could thereby be ensured the transonic 
region to the higher speeds necessary to achieve the desired 
interception performance. The “thermal barrier,” however, pre- 
sented a problem which became progressively more severe as 
speed rose. Air in the boundary layer which was accelerated to 
the speed of the missile was heated by friction and compressive 
forces, and the skin was thus heated by conduction. This pheno- 
menon was known as aerodynamic heating. To a first approxima- 
tion, the temperature rise in the stagnation regions of a body— 
in this instance due solely to a of the air—could be 
expressed by the simple equation A T=(V/100)*, where AT was 
the temperature rise in deg C. and V was the true air speed in 
m.p.h. Thus, it was seen that whilst, at 100 m.p.h., AT is only 
1 deg C., it was 400 deg C. at 2,000 m.p.h. The actual temperature 
rise experienced over most of the body was about 0.85AT. 

Lag effects played a prominent part during transient conditions. 
The lecturer showed the temperature rise experienced by a glass- 
fibre conical forebody over a period of 50 seconds. Clearly, if 
a missile or aeroplane was required to fly for more than a very 
short time at a speed much greater than twice the speed of sound, 
it would be necessary in the structure to avoid the use of alu- 
minium alloys, which lost strength and stiffness rapidly above 
150 deg C., and to use instead titanium alloys, or possibly steel, 
to withstand higher temperatures. Some alleviation of this 
difficulty could be obtained by insulation of the structure by, for 
example, the use of a carboniferous material having a high specific 
heat and high melting-point. 

If to the aerodynamic heating effects were added temperature 
effects due to a rocket-motor combustion chamber and exit 
nozzle in which the flame temperature might be 2,500 deg K, 
and to a liquid-oxygen supply which might cause the temperature 
of parts of the missile to fall as low as 120 deg K, the resultant 
engineering problems became truly formidable. 

The range of the missile would emerge from geographical, 
economic and kinematic considerations. It was interesting to 
note that a given missile could achieve a greater range by following 
an indirect route to the target than by following a direct path. 
Mr. Gardner showed that a typical rocket-propelled missile could 
travel two or three times as far by following indirect paths which 
minimized the time spent in the denser air at the lower heights. 
Choice of path was linked to choice of guidance. 

The manceuvrability required at different heights should next 
be determined, so that sufficient lifting surface or wing area and 
adequate effectiveness of control could be provided for the greater 
heights, and sufficient strength for the lower heights. It was 
readily seen that a simple pursuit-course interception, in which 
the missile at all times pointed straight towards the target, could 
demand accelerations which were impossible to provide. The 
demand could be limited or even caused to vanish after a time by 
adopting some such arbitrary law as dy/dt=kd0/dt where y was 
the direction in which the missile was pointing and @ was the 
angle of the line of sight to the target. The constant k could be 
chosen to ensure that the path approximated to a constant- 
bearing collision course, and to reduce thereby the maximum 
acceleration demand. Acceleration capability should also be 


IMustrating pursuit curves: missile against bomber. Bomber speed, 
800ft/sec; missile speed, 2,000ft/sec; initial range, 45,000ft. Numbers 
on curves denote time in seconds. 
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Proportional navigation course: missile against bomber. Bomber speed, 
800ft/sec; missile speed, 2,000ft/sec; initial range, 50,000ft; propor- 
tional navigation constant, k=5. Numbers on curves denote seconds. 


made to compete with any manceuvring of the target and with 
impurities on the radar intelligence. All of these considerations 
—— might demand the ability to manceuvre at between 10g 
and 20g. 

With a knowledge of the warhead size, the speed, range, 
guidance method and control law, the propulsion system and 
aerodynamic form of the missile could be determined. 

Having discussed and compared propulsive systems, the lec- 
turer gave as his conclusion that there was little doubt that the 
rocket motor provided the best main propulsive unit for very 
short-range missiles or for those required to operate at very 
great heights. As missile range increased above about 20 miles 
the ramjet became more suitable, and at ranges greater than 100 
miles the turbojet engine might have a place within limited 
height and speed boundaries. 

Mr. Gardner went on to discuss aerodynamic form, flight 
performance and control. To establish the aerodynamic form 
a vast amount of basic aerodynamic data was required on air 
forces exerted on aerofoils and bodies of different shapes and 
sizes over the whole speed, height and manceuvrability range of 
the missile. One must deduce from these data, and check in 
wind tunnels or by full-flight experiment, the forces and moments 
generated on combinations of those components. A typical 
deduced curve was presented by the lecturer which showed the 
total drag force on a missile plotted against speed. The sharp 
rise in the curve in the region of the speed of sound was due to 
the rise in the value of the drag coefficient in this region. Thrust 
curves for ramjet and rocket motors could then be superimposed, 
chosen to ensure the required acceleration in straight flight and 
the excess thrust available to counter the additional drag induced 
in manceuvres. 

Finality could be reached only after the closest consideration 
of the control problems. An example was the choice between 
a four-wing or cruciform configuration and a two-wing system 
as used on aircraft. The cruciform system enabled wing incidence 
to be applied simultaneously in two directions at right-angles to 
one another, and a turn could thereby be induced in any required 
direction with a lag depending only on the time required to apply 
wing incidence. The other scheme, commonly known as “twist- 
and-steer,” first required the missile to be banked until its wings 
lay in a plane at right-angles to the required direction of turn, and 
then required the application of incidence in that direction, the 
whole process thereby involving more time lag. 

Clearly, these alternative systems presented the automatic- 
control designer with very different problems, not the least of 
which was the avoidance of the situation where an under-damped 
twist-and-steer system, trying to steer steadily towards its target, 
— necessitate frequent excursions of just less than 180-deg 

nk. 

Possibly the most difficult aerodynamic problem was to provide 
satisfactory aerodynamic controls and to minimize the forces 
required to operate them. The lift force which was generated 
on 1 sq ft of lifting surface in a free airstream at M=2 and at 
10 deg incidence was 2,400 Ib at sea level, and, unfortunately, the 
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power in 4 packages 


One of the big features of the Napier Eland turbo-prop is easy maintenance. Eland power 
comes in four packages, each of which can be removed quickly and simply. They are (1) the 
reduction gear assembly (2) the compressor assembly (3) the main support plate and com- 
bustion chamber assembly, and (4) the turbine unit. You can take out and work on any of 
these sections without stripping the whole engine down. This means fast, economical 


servicing. 

CHECK THESE OTHER IMPORTANT ELAND FEATURES! 

@ High aerodynamic efficiency —3,000 e.h.p. in a cowled diameter of 36 inches. 
Low weight—0.52 Ibs./e.h.p. at take-off. 
Low fuel consumption —0.452 |b./b.h.p./hr. at 35,000 ft. 400 knots cruising. 
No overheating — mercury vapour variable datum controller. 


No surge—in the event of mechanical failure between engine and gearbox the over- 
speed governor continues to be driven by the engine, thus preventing any overspeeding. 
The oil system pumps (driven by the propeller) continue to supply oil to operate the 


auto-pitch coarsening. 


D. NAPIER AND SON LIMITED - LONDON W.3 - 
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EXPORT PACKING 


IMPERIAL BUILDINGS, 56 KINGSWAY, 


FLIGHT 
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AGWAC Packing 
Solved ‘On 


This impressive assembly of electronic equipment, constituting 
AG WAC (the Australian Guided Weapon Analogue Computer), 
presented a type of packing problem that is becoming increasingly 
common in industry to-day. The job called for expert, scientific 
packing, but the complex and vulnerable units were unsuitable for 
transport to a Packing Centre. To such problems the E.P.S. ‘On 
Site’ service provides an answer, bringing the full resources of a 
specialist organisation to the manufacturers’ premises, and ensur- 
ing the safe transit of vital plant to its final destination. 

Constructed by a British Company, AGWAC was packed 
‘On Site’ by Export Packing Service Limited for shipment to 
Australia. Its arrival in perfect order has been reported, and the 
equipment will shortly be in operation at the Long Range 
Weapons Establishment Laboratories in Salisbury, South Australia. 


Telephone: CHAncery 5121-2-3 


MERTHYR TYDFIL 


and at CARDIFF BANBURY 


With acknowledgments to the manufacturers Elliott Brothers (London) Ltd., and the Ministry of Supply 
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centre of pressure changed with speed. It was necessary, there- 
fore, to select the hinge line carefully so as to reduce the servo- 
power required to move a control of this kind very quickly. Even 
with care the peak requirements of a twist-and-steer control 
system for a missile of this kind could amount to 10 or 20 h.p. 

Another effect arose if the control surface was mounted, as in 
most aeroplane controls, as a flap behind a fixed surface. When 
the control was deflected, the moment due to the lift force reacted 
on the fixed surface and caused it to twist and apply a moment 
on the missile in opposition to the control moment. Control 
reversal could result from this effect. This could be minimized 
by ensuring that the fixed surface was adequately stiff in torsion, 
or avoided by using all-moving control surfaces separate from 
any other fixed surface. This aero-elasticity effect increased in 
severity as flight speeds rose. Another most troublesome aero- 
elastic effect emerged in the form of body flexure. Modes of 
oscillation could be generated which were, unfortunately, detected 
by accelerometers and gyroscopes in the control system, and 
which could thereby induce unwanted missile movement. 

It was becoming apparent that the guided missile was a complex 
servo-loop in which the reaction of the function of every com- 
ponent was felt through the loop and into which much spurious 
and disturbing information was injected, for example, by aero- 
elastic effects, radar “noise” and movement of the target. It 
remained for the automatic-control designer to close this complex 
loop and to ensure not only stable flight but the best possible 
result in terms of accuracy of the missile. 

The lecturer next turned his attention to development methods 
and facilities. Up to the present, development of guided missiles 
had been, in some respects, an even greater step into the unknown 
than was the case with the aeroplane, and demanded the same 
kind of preliminary work. An acute difference arose, however, 
in relation to test flying because, in the absence of a reliable means 
of recovering a missile undamaged after each flight, some way 
had to be found to avoid the need to manufacture, fly and each 
time destroy, the many hundreds or thousands of missiles which 
would be required to produce all the necessary flight information. 
A large contribution could be made by intensifying and extending 
the preliminary groundwork. 

The difficulty of creating adequate aerodynamic facilities to 
meet advanced requirements was emphasized by the fact that 
a wind tunnel with a working section 8ft square and capable of 
running continuously at two-and-a-half times the speed of sound 
would cost about £10 million. Furthermore, a vast supply of 
compressed air was required to test powerful air-swallowing 
engines. A modern propulsion-test plant capable of handling 
300 Ib of air per second at sea level and of appropriate altitude 
operation would also cost about £10 million. 

Another type of facility, the flight simulator, was playing an 
increasingly important part in guided-missile development. A 
new giant calculating machine of this kind, called ““Tridac” (three- 
dimensional analogue computer), had now been installed at the 
Royal Aircraft Establishment [see Flight, October 15th, 1954]. 
Tridac was the largest computer in Britain and among the biggest 
in the world. It differed from other “electronic brains” in that 
it provided a model of the system being studied. When making 
a calculation of a missile intercepting a bomber there were sets 
of meters, pens moving automatically over charts and moving 
diagrams on screens—one of them three-dimensional—which gave 
the operators a complete picture of what would happen in such 
an operation. The positions of the missile and bomber, their 
manceuvres, speeds, heights, etc., were all calculated and dis- 
played. All the calculations were made at the same rate as that 
at which the events would happen in real life, so that parts of 
an actual missile could be connected into Tridac for test pur- 
poses. The use of the machine for guided-missile problems would 
undoubtedly reduce the number of actual missiles which needed 
to be flown for test purposes, thus saving time and expense. 

Great attention should be paid to testing components over the 
whole range of environmental conditions which they would experi- 
ence in storage, transit, handling and in flight, and this demanded 
further equipment for simulating shock and vibration, accelera- 
tion, hot, cold, tropical, sea-spray, dust and any other likely 
conditions. Valuable information could be obtained by flight- 
testing missile components or by measuring effects in relatively 
cheap, often very small, purely experimental missiles or “test 
vehicles.” For this purpose, and for the inevitable full-scale 
missile tests, free-flight facilities were required, comprising tracts 
of country or sea areas, launching installations and a complex of 
instrumentation and communications. Some small ranges were 
used in Britain and the magnificent range had been created at 
Woomera in Australia. 

Woomera was located about 270 miles to the north of Adelaide 
and contained several complete ranges, with associated central 
technical and air-traffic facilities, and a township. Its prime 
feature was the main launching site; the main range could be 


Separation of boost motors from a guided missile. 


extended over 1,250 miles of almost uninhabited land and was 
capable of further extension over the sea if required. The price 
of isolation was the unavoidably higher cost of general services. 
Fortunately, there was the Long Range Weapons Establishment 
at Salisbury, near Adelaide, the responsibilities of which included 
the provision of facilities required for the missile-flight tests, the 
assembly, modification and testing of missiles, and the computa- 
tion of the results of the actual firing trials. 

The efficiency of the flight-testing method depended critically 
on instrumentation and, in particular, on reliable radio telemeter- 
ing, by which was meant the measurement of physical quantities 
in the missile and their transmission to the ground by radio. On 
the ground, recording equipment with capacious memory could 
be fed with streams of information simultaneously through many 
radio channels during the course of the flight, and these records 
could be examined later. The importance of achieving reliable 
telemetry could not be over-emphasized; it represented the eyes 
and ears of the designer. The development of efficient recovery 
of experimental missiles would make an enormous contribution to 
speed and cost of research, and it would probably be justifiable 
to increase the size of the missile in order that it might accommo- 
date recovery aids, such as parachutes. 

It was hard to imagine a more difficult engineering problem than 
that of developing a guided missile of the kind discussed in the 
lecture to a satisfactory degree of reliability before it was outmoded 
by countermeasures or by advances in the art. 

The missile was a complex of advanced aerodynamic, struc- 
tural, propulsion, hydraulic, electronic and instrument techniques, 
and room for duplication of vital services could be provided only 
under great penalty. The required performances could be 
obtained only by refining and miniaturizing until there was little 
reserve. An example of this was the V-2 weapon, which, to save 
structure weight, was unable to carry its fuel except in the vertical 
position. 

The majority of intricate mobile devices, like ships, tanks and 
aircraft, required the intervention of human beings to enable them 
to operate. This fact simplified the designer’s task enormously 
in that he relied on the human beings to act ar links between 
otherwise separable functions and to provide intelligent monitor- 
ing and discrimination. Many components could, therefore, be 
designed separately and their separate functions need not be known 
to the vehicle designer, but only to the operator. They need never 
work in unison until the operational stage was reached. 

In the guided missile, because all components were interlinked 
and interdependent, and because highly efficient overall function- 
ing was necessary, the system must be conceived as a whole and 
must be extremely closely integrated during design, development 
and production. Then a difficult question arose, namely, whether 
to create in one firm the ability to conceive, develop and manu- 
facture all parts of the missile, or to rely on close partnerships 
between established specialist firms. The lecturer was sure that, 
given the necessary managerial will and ability and appropriate 
organizational arrangements, either could succeed. 

The problem of air superiority was like a game of chess in 
which one was unaware of one’s adversary’s last move. Offensive 
weapons would retain their deterrent value, and defensive weapons 
would ensure the protection of our territory only so long as they 
remained superior to any possible answer of an adversary. Guided 
missiles would play a most important part in this struggle for 
superiority, and in this struggle a major contribution was required 
from the mechanical engineer. 
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“Most prized exhibit of 
all”—the original Wright 
Flyer of 1903. In the back- 
ground can be seen Lind- 

“Spirit of St. 

Nowhere else in 
the world, it is said, con 
there be seen such an im- 
pressive sight as these two 
famous aircraft together. 


AMERICA’S AIR MUSEUM 


Value of Government Support and Co-operation 


Smithsonian Institution’s Offshoot: 


HE news that a committee has been formed to plan the 

establishment of a truly national aeronautical collection 

in this country has given new encouragement to the 
many people who have long been hoping that such a step 
would be taken. In the meantime, it may be of interest to 
see how—comparatively recently—America has embarked on 
a similar venture. 

Her National Air Museum was established in 1946. The 
Congressional Act setting it up summarizes its purpose with com- 
mendable clarity by stating that it “ memorialize the 
national development of aviation; collect, preserve, and display 
aeronautical equipment of historical interest and significance; 
serve as a repository for scientific equipment and data pertaining 
to the development of aviation; and provide educational material 
for the historical study of aviation.” It should be noted that the 
accent is on aviation in the United States rather than world 
development. 

Its formation was due largely to an idea for an Air Force 
Museum suggested by General of the Air Force H. H. Arnold. 
It was during the closing stages of the war that General Arnold, 
realizing “the great educational, record and inspirational value” 
of aircraft, set aside a group of about a hundred famous war- 
planes, both Allied and enemy, for incorporation in such a 
museum. Later the idea was modified into one for a museum 
on a broader basis, covering all aspects of aviation development. 
Congress was soon convinced of the value of Arnold’s specimens 
and of the need for urgency in acting on his advice, and drew 
up Public Law 722 establishing the National Air Museum as 
a “bureau” of the Smithsonian Institution. 

The nucleus of the new museum was not, however, General 
Arno!d’s magnificent donation of warplanes, but the wonderful 
collection, of some 3,500 exhibits, which the Smithsonian had 
been acquiring since 1876; it was in that year that a group of 
Chinese kites, sent by the Imperial Chinese Commission to the 
Centennial Exposition at Philadelphia, was transferred to the 
Institution—a most logical beginning to the collection. 

Several years after the kite accession, another significant original 
was procured. This was the little steam engine devised by James 
Stringfellow and exhibited as his entry in the world’s first aero- 
nautical exhibition at the old Crystal Palace, London, in 1868. 

The co'lection is particularly rich in the work of Samuel 
Langley who, as third secretary of the Smithsonian, accomplished 
much of his work while serving as the head of the Institution and 
left behind him extensive evidence of his efforts. Also, his work 
attracted contemporaries to consult with him and some of them 
left in his custody the products of their ideas. As Langley con- 
tinued his research, he sought to obtain examples of work by his 


Extens’ve use is made of models to fill gaps between the developments 
shown full-scale. This cabinet houses World War | models. 


predecessors. Having completed his study of these objects, he 
— them in the museum. Thus the work of Pichancourt, 

ndrieux, Hargrave, Lilienthal, Chanute, Herring, Gallaudet 
and others is represented in the Museum by fine original 
specimens. 

Most prized exhibit of all is, of course, the Wright Flyer which, 
on December 17th, 1903, carried a man for the first sustained 
and controlled powered flight in a heavier-than-air craft in the 
world.* The early pioneering days prior to the Great War are 
represented by two additional aircraft of the Wright Brothers 
and of Curtiss, Martin and others. 

Following the Armistice in 1918, a building erected on Smith- 
sonian ground for testing Liberty engines was obtained for the 
Museum, and soon housed a small group of representative war- 
— As the post-war period expanded into an Age of First 

ights, a number of “trail-blazers” were acquired. With public 
enthusiasm for aviation inspired by Lindbergh’s famous flight 
from New York to Paris in 1927, and consequent development in 
commercial aviation, the museum’s halls filled rapidy. 

Around that time the Smithsonian ran into the main problem 
—insufficient room—of any museum exhibiting aircraft, for such 


*The machine was sent to this country in 1928, following a difference 
of opinion between Orville Wright and the Smithsonian Institution. It 
was deposited in the Science Museum, where it was to remain for 
years, a period later extended to twenty. After it had been returned to 
America in 1948 its place in the Science Museum was taken by a 
replica built by students of the de Havilland Technical School. —Ed. 
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exhibits occupy a lot of space. Even in those days not all the 
aircraft offered could be accommodated and so the American 
— was continued by the use of models. Models were also 

to fill in the gaps between the chronological developments 
shown by the full-scale machines as well as to illustrate special 
phases of aviation development, such as the air mail, trans- 
continental flights and transatlantic flights. 

Lighter-than-air developments are shown by impressive 
originals, including the gondola of the balloon Explorer II which 
since 1935 has held the official world’s manned altitude record 
and the car of the Pilgrim, first airship designed for the use of 
helium gas. 

The engine collection became more comprehensive as it ex- 
panded and carried the evolution from Stringfellow’s effort, 
through a small power-unit used by Santos Dumont in 1903, the 
early engines of Wright, Curtiss, Hall-Scott and other pioneers 
to the later Union, Liberty, Packard, Whirlwind and Pratt and 
Whitney. Ultimately, jet propulsion was to find its place, repre- 
sented by a Whittle W1.X turbojet} and later gas turbines. 

With the coming of World War II the shortage of space was 
so acute that additions could be made only if other specimens 
were removed. The last aircraft so added was the Bell XP-59 
Airacomet, representing the very important first step with a jet- 
engined aircraft in America; it was squeezed in after several 
show-cased exhibits had been retired and the aisles made 
narrower. 

Then, at the end of the war, came the enlightened realization 
by Congress that this story must be continued. Its legislative act 
gave a new potential to the museum. By concentrating other ex- 
hibits, the Smithsonian provided a small area in one of its build- 
ings where a few more aircraft could be displayed. There, 
Doolittle’s racer was at last put on its original floats, which had 
long been stored. Near it a Seentee Baka bomb was suspended 
and on a gallery over the offices a roadable Autogiro was mounted. 

The aircraft collected under the order of General Arnold were 
assembled at Park Ridge, a suburb of Chicago, Illinois. There, 
by arrangement with the Air Force, the museum accepted their 
custody and then started the work of preserving and packing the 
large selection. War-time fighters of the U.S.A.F., and their Allied 
and enemy counterparts, are at present being prepared for long- 
term preservation and ultimate shipment to Washington, where a 
new storage building is under construction; it is hoped to complete 
this transfer by June 1956. 

American aircraft in the Air Force donation include trainers, 
liaison aircraft and gliders. Fighters include a Lightning, Kitty- 
hawk, Thunderbolt, Mustang, Kingcobra and Shooting Star. 
Bombers are represented by a North American B-25, Douglas 
XB-43 and Boeing B-17, this last being the famous Swoose, which 
survived the Battle of Bataan and saw service throughout the war. 

German samples include fighters such as an Me 109G, Fw 190, 
Heinkel 162A and a BP 20 Natter; together with a Junkers 388K 
and an Arado 234B bombers. Japanese types are represented by a 
Zero, an Irving, a Nick II, a Frances and a Myrt II, a long-range 
naval reconnaissance aircraft of high performance. 

Britain’s warplanes are conspicuous by their absence, with but 
a Spitfire and Typhoon in store. The Air Ministry must have 
known of General Arnold’s project for a museum, and one 
wonders if any representative examples of British warplanes were 
offered for inclusion. 

The museum, as has been said, is devoted primarily to U.S. 
development, but when a progressive development originates in 
another country and America benefits from, or copies, that in- 
vention, an endeavour is made to acquire an original foreign ex- 
ample. To this end the museum displays a Bleriot XI mono- 
plane, the Whittle W1.X turbojet already mentioned, and a 
German V-1 flying bomb. Paul Garber, the head curator, makes 
it clear that he would be only too pleased to receive from foreign 
countries original examples of this nature. 

The sorting and crating of such a large number of diverse 
types of aircraft is a big task. Some of the bigger enemy aircraft 
presented particularly difficult problems. They were designed 
for immediate use in areas nearby to where they were manufac- 
tured and were thus without the numerous “transport joints” 
of American and British aircraft. To make things worse, little 
or no dismantling instruction was available. 

Every effort is made to apply the latest preservation treatments 
to components when they have been dismantled. Wright- 
Patterson Field at Dayton was visited for data on foreign aircraft 
and the naval base at Mechanicsburg approached for information 
on methods of storing aircraft and related operations. When the 
components have been cleaned, treated and crated, the mainten- 
ance of the crates themselves assumes major proportions. In one 
year 17 crates were repaired and weatherproofed and 100 sprayed 


t+This engine was presented to the Smithsonian at a ceremony in the 
Science Museum, London, in October 1949. It was made of unairworthy 
duplicate parts of the engine used to enable the Gloster E28/39 to beein 
taxving trials. The WI engine used on the first flight, on May 15th, 
1941, is housed in the Science Museum. 
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with protective material. The spirit so essential to success in 

such an operation has been achieved and personnel are enthusiastic 

about their task. Thus, mechanics working on the aircraft often 

devised special slings and supports for protecting and handling 

— equipment. Even the guards frequently vohunteered a helpful 
d 


nd. 

By 1950 the National Air Museum was healthily established 
and industry, airlines and individuals began to give hearty co- 
operation. Hamilton Standard indicated their intention of turn- 
ing over their entire aircrew museum to the government’s 
collection; Eastern Airlines earmarked one of their earliest 
DC-3s; and several pioneers, as well as pilots of today, have 
agreed to part with personal treasures of national interest. The 
museum has no funds with which to buy exhibits and pioneers 
often make financial sacrifices when they present aircraft or com- 
ponents which contributed towards their fame. The donor has 
his name inscribed on the label accompanying each specimen. 

As might be expected, following the lead given by General 
Arnold, outstanding contributions have been received by transfer 
from other government agencies, particularly the Air Force and 
Navy. The material is received as a transfer and the usefulness 
of the museum would be seriously curtailed without this support. 
Paul Garber stresses that such close co-operation is essential to 
the success of a national museum as the Armed Forces of most 
countries are responsible for a large share of aviation history. 
Outstanding exhibits received this way include the Bell X-1, the 
Boeing B-29 Enola Gay, which dropped the first atomic bomb, 
the Curtiss NC-4, Bell XP-59 and a Fokker F-2. 

Every attempt is made to select offerings that either fill gaps 
or keep abreast of developments. A list of specimens accepted 
by the museum during the previous year is included in the annual 
report of the Smithsonian Institution and makes interesting read- 
ing. Thus, one learns that among items received in 1951 was 
an American flag flown from the Wright Brothers’ 1908 aircraft 
during the military demonstration flights at Fort Myer near 
Washington; a 1913 Fowler-Gage aeroplane; and the Curtiss 
engine used by Eugene Ely in his historic landing and take-off 
from the U.S.S. Pennsylvania in 1911. In 1953 the 112 specimens 
received included an Me 163; the automatic pilot from a V-1 
which came down near the United Services Club, London; the 
promised DC-3 from Eastern Airlines, built in 1937, and a 
veteran of over 84 million air miles; parts of a 1914 wind tunnel; 
Stanley Hiller’s original Hiller-copter of 1944; and a “puddle 
carburettor” used on an aero engine of the period 1908-10. 

The enthusiasm of Paul Garber, who has been with the Smith- 
sonian since 1920 and had been head of the aviation section since 
1931, has enabled the museum to acquire a number of prized 
exhibits. Whilst still an assistant, Garber laid the groundwork 
which later won Charles Lindbergh’s Spirit of St. Louis for the 
Institution. As soon as Lindberg had taken off from New York 
on his famous solo flight to Paris, Garber sensed the importance 
of the mission and urged the secretary to send a cable of con- 
gratulations and a request to exhibit the aircraft in the Smith- 
sonian. When the time came to donate The Spirit to posterity, 
Lindbergh remembered the cable. And so, in spite of offers from 
the city of St. Louis, after which the aircraft was named, from 
the city of San Diego, where it had been built, and many others, 
he sent it to the Smithsonian. 

In 1948, Garber succeeded in a 20-year struggle to acquire one 
of the gliders of a Californian professor, John Montgomery, the 


General view of the aircraft building, in which most of the exhibits are 

being displayed until the new museum is built. In the left foreground 

can be seen the gondola of the balloon “Explorer II, holder of the 
absolute height record since 1935. 
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The Bell X-1, first aircraft to exceed the speed of 
sound. The Whittle WI.X turbojet—not the “first 
flight” unit—is in the foreground. 


AMERICA’S AIR MUSEUM... 


first American to build and fly a glider. During 
the latter 1920s the glider had been used as an 
exhibit in a court suit against the Wright Brothers. 
The case had been lost and Montgomery’s heirs 
were in no mood to donate the glider to a govern- 
mental institution. The Smithsonian made re- 
peated applications for the glider, all without suc- 
cess. Finally, the answer was received that the 
glider had been “discerded.” In 1948, on a visit 
to California, the curator tried again. He con- 
tacted officials at the university where Mont- 
gomery had taught and was told that nothing 
remained of the old professor’s work. Apparently 


the 1883 glider had been destroyed in the 1906 earthquake; but, 


refusing to believe that all traces of Montgomery’s work could 
have been forgotten and destroyed, he continued enquiries lower 
down the echelon. Finally he asked the caretaker of the campus 
—and obstinacy at last paid its dividend. In a dusty garret of 
an old theatre he was shown a wing panel from a 1905 glider; in 
the basement of a dormitory he found a dismantled fuselage of 
a later machine. Garber tenderly nursed the dirty and fragile 
pieces back to Washington where they are now among the prize 
showpieces as original evidence of Montgomery’s methods. 
The care of the various exhibits, and particularly complete 
aircraft, is a tedious year-round job. The mere cleaning, dust- 
ing, sweeping and washing required to keep glass showcases, 
aircraft and exhibits free from dust occupies the full time of one 
man; replacement of rusted wire and refinishing of wood parts 
occupies the major part of the time of two others. When a new 
aircraft arrives, as in the case of the treasured Wright Flyer, the 
entire staff co-operated in the delicate assembly and hanging 
operations and arrangements for the presentation cererrony. 
That the museum is popular with the general public can be 
gathered from last year’s attendance figure of 1,748,117 visitors 
to the Arts and Industries Building and the Aircraft Building in 
which the aeronautical exhibits are housed. In the same period 
324,984 people visited the Aircraft Building. 
So far as the final museum is concerned, the Act recommended 
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that a survey of suitable land and buildings be made rather 
than locate the new building on the already overcrowded Smith- 
sonian grounds, and several sites have been recommended in the 
Washington area. It will be the first museum in the world 
designed specially for aircraft, and the intention is to have the 
minimum interior roof supports so that large aircraft such as the 
Boeing B-29 and subsequent long-range bombers and transports 
can be exhibited and moved about with little or no dismantling. 
The actual number of aircraft to be exhibited in the proposed 
building will be determined by the size and character of the 
building which, in turn, will depend on the amount of the Con- 
gressional appropriation; but it has been suggested that it may 
be large enough to house about 100 aircraft plus ancillary 
equipment. In addition to the main hall there will be a library, 
reference files and study rooms for students, research workers 
and engineers. Adequate working space for the staff and for the 
maintenance and repair of the exhibits is planned, together with 
all the necessary operating means. 

With ambitious plans such as these, coupled with an interest 
outside the institution as intense for the project as it is with those 
working there, America is well on the way to having the finest 
air museum in the world. 

The author gratefully acknowledges the co-operation, in the prepara- 
tion of this article, of Paul E. Garber, head curator of the National Air 
Museum, and his associate Robert C. Strobell. 


“Flight Handbook,” Fifth Edition. Compiled by the Staff of 
“Flight.” Iliffe and Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1. With 229 illustrations. Price 15s. 
BRIEFLY noticed in these pages at the time of the Farnborough 
Show, when it first appeared, this book would make—we 

venture to suggest—a highly acceptable Christmas gift for anyone 
interested in aeronautics. We accordingly print, below, a more 
detailed review. It is from the pen of an independent contributor. 

When I was a boy (he writes), my mother had a book entitled 
Enquire Within upon Everything. It gave the answer to every 
question from how to cure a tummy-ache to the correct way of 
addressing a bishop, and I used to spend hours trying in vain to 
catch it out 

Flight Handbook is the aviation counterpart of Enquire Within, 
and apparently every bit as infallible. If one wants to know what 
is a two-spool turbojet, the advantages of podded engines, the 
function of an autopilot coupler or the meaning of an unusual 
airfield signal, the answer is here. Whilst checking on it, the 
inquirer will almost certainly encounter all sorts of other facts 
he did not know, because the 19 chapters cover in just the right 
amount of detail almost every aspect of: The Atmosphere; First 
Principles of Aerodynamics; Aircraft Structures; Landing Gear; 
Aircraft Controls; Fixed-Wing Powered Aircraft; Gliders and 
Sailplanes; Rotorcraft; Balloons and Rockets; The Installed Power 
Plant; Airscrews; Auxiliary Power Systems; Cabin Equipment 
and Furnishings; Aircraft Armament; Instruments; Navigation. 

There is very little history, no lists of such things as flying 
records (which can be found in a score of other reference books) 
and—most important of all for non-technical types—a complete 
absence of frightening and often meaningless graphs. The object 
of the book is to provide a sound background knowledge of air- 
craft, eneine and equipment design and operation. so that a'l who 
read of the latest aviation developments each week in Flight may 
do so with a better understanding and interest. It achieves its 


A KEY TO AVIATION KNOWLEDGE 


object by the use of good, simple English; clean, informative 
drawings, including large cutaways; and well-chosen photographs. 
There is no better book for a youngster about to start a career 
in any branch of aviation; and the old-timer will welcome the 
chance to bring himself up-to-date on new equipment and tech- 
niques. Even the enthusiast who “knows all the answers” will 
probably find that he doesn’t, for some of the diagrams—notably 
that on page 84—provide a few surprises. J. W.R. T. 


FROM HENDON TO THE CONGO 


Foor the first film show of the 1954-55 season given at London- 
derry House the Helicopter Association joined forces with the 
Royal Aero Club, who normally arrange these events; and follow- 
ing the screening of two films of Hendon R.A.F. Displays during 
the late 1920s and early 1930s a very informative talk was given 
in conjunction with the third film, which dealt with helicopter 
insectide operations in the Belgian Congo. 

Speaking at first hand, for he is one of the pilots concerned, 

“Tiny” Thornhill explained the necessity of annihilating malaria- 
carrying mosquitoes and a minute but voracious local blackfly in 
—for a start—the Leopoldville area. The work is carried out under 
contract from the Belgian Congo Government by the oT divi- 
sion of Sabena Belgian Airlines, and for several years past S-5ls 
have been operating most satisfactorily. Such has been the success 
of the operations—conducted in conjunction with ground forces— 
that unpleasant flying insects are now a rarity in the area. Intro- 
duction of S-55s will permit extended operations. 

The film was provided by the Information Services of the 
Belgian Congo Government. The R.A.F. films shown at the 
beginning of the programme were from official sources, and Mr. 
H. J. Cooper was able to identify aircraft and events after making 
a careful study of early programmes and accounts of the displays. 
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three years earlier and is already in 
squadron service. The S2F is reported to 
requirements, including the 
carriage 


of searchlights, electronic counter- 

measures and magnetic airborne detection 

4 

| 


equipment. It takes off from a carrier in 
just over 300ft, has a range of 1,000 miles, 
of only 75 knots t.a.s. Modifications 
are at present in hand to the aircraft 
carrier without danger to the 
Lockheed C-130. It thie 
production version of this four-turboprop 
multi-purpose transport will be known as 
the Lockheed C-130A Hercules and that 
the type is considered a good basis from 
which to a tanker. The Tactical 
Air Command 
for mid-air urposes, six 400 
U.S. gal tanks woul on pallets, 
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(Top) A Lockheed Neptune of the latest P2V-7 
sub-type. Modifications include a revised 
nose, new cockpit canopy and wing-tip con- 
tainers; among additions are netic air- 
borne detection in the “sti tail and 
Westinghouse J34 booster turbojets under the 
wings. The two Bell supersonic research air- 

are the X-1A (foreground) and X-18, 

both still in U.S.A.F. service. 


with a probe-drogue t-Refuelling unit. 
This would, incidenta 
the method by the 


of 

United States Air Force. 
F-89D Scorpion. The D- 
version of the massive Scorpion all-weather 
fighter is still in — although 
newer, and smaller, igns are being pre- 
pared by the company (who are also in pro- 
duction with the B-62A Snark pilotiess 
bomber). All ions in service are to be 


the experimental i 

the T-110 launcher for ““Mighty Mouse’’ 
2.75in folding-fin unguided missiles. Each 
installation consists of a magazine feeding 
a disc tube through which the rockets 
are im quick succession. The 
Scorpion can mount one T-110 on each side 
of the nose. This is presumably in addi- 
tion to the 52 “‘Mighty Mice’’ which are 
carried in the front half of each wing-tip 
fuel tank, and which form the main arma- 
ment. The original F-89C Scorpion 
carried no rockets, but mounted six 20mm 
guns in the nose. 


France 
S.F.E.C.M.A.S. Gerfaut The original 
Gerfaut i tal delta-winged proto- 


type, which was the first aircraft ever to 
exceed the speed of sound in horizontal 
flight solely on the power of an unboosted 
(i.¢., mo reheat) turbojet, is at present being 
extensively modified to permit test-flying 
to one report). The modifications may in- 
clude a canard “nose-tailplane.”” Work is 
progressing on the Gerfaut II fighter. 


SCOTTISH AVIATION 
PRESTWICK PIONEER C.C.2 


Span 
Length 


Vin 
bin 


ia. 
thie 
equipped with 15ft-long, 300 U.S. gallon 
4 aks 
3% 
AIRCRAFT INTELLIGENCE 
4 
Grumman S2F. Still only unofficial 
named (both “Hermit” and Keller” 
* are ) the Grumman S2F (two a. 
‘—f Wright R-1820 Cyclones) is to go into ro 
nee service with the U.S. Navy next year and ; 
= a similar machine built in Canada Cargely it 
oo by D.H. Canada) should join the R.C.N. Sey 
a in 1956. The S2F is not, as has recently i 
“4 been stated in Canada, the first aircraft to ¥ 
a combine the duties of hunting and killing | 
submarines: the Fairey Gannet was flying 
4 


For the stirring picture above, showi 
we are indebted to the squadron it 
(we are assured by one of its officers) a dragon rampont, t 
Sabres’ fins appears to have certain attributes of a lion. 
Sabres is breaking formation for landing, disdainfully ignored by another accomplished 
aeronaut who, a mere twenty years or so ago, brought the Sabre pilots into this noisy world. 


the aerobatic team of No. 234 Squad 
Based at Geilenkirchen, the unit has for its crest 
h the creature seen on the 
the right, a section of 
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FROM the great NATO bases along the German-Dutch 

A frontier fly Royal Air Force squadrons of Canadair-built 
% North American Sabre F.4s. Readily distinguished from 

By their U.S.A.F. counterparts by their Cellon camouflage finish 

(green and grey, with blue under-surfaces), they bear, in 
many instances, gay squadron markings, in addition to squad- 
ron badges, national roundels and flashes, and flight letters. 
The great majority have the so-called “slick, ” “hard,” or “6/3” 
edge, whereby the wing chord is increased by 6in 

at the root and 3in at the tip, permitting a high rate of turn 
without buffeting, and thus avoiding the risk of pulling out 
the slats which the new leading edge displaces. Armament is 
six 0.5Sin Browning M-3 guns, and the aircraft operate solely 
in the fighter réle, although provision is made under the wings 
for sixteen rocket projectiles. The pilots, whose morale is 
sky-high, often have their names stencilled beside the cockpit 
canopy, and their British “crash hats” frequently exhibit a 
ie reproduction of the squadron badge. A member of Flight’s 
staff wrote after a visit to one of the Sabre airfields: “These 

new German bases make an imposing sight, and one that 
would do more to boost R.A.F. recruiting than could any 
number of posters. Broadly speaking, the 2nd T.A.F. are 
looked upon today as Britain’s first line of defence; they 


certainly deserve—and are getting—first-line equipment.” 


The upper picture is perhaps the closest air-to-air study of a Sabre 
and its _ yet printed. Especially well shown are the ports for three 
of the 0.5in Browning guns and the shapely cockpit canopy. 


In the lower of the two above views some nice work is in progress in 3 
the rear section of a Sabre fuselage. This section (as was explained are, 
in a detailed description of the Sabre in “Flight” of January 30th, 1953) *% Fol 
is readily detachable for power-plant maintenance and replacement. oe 
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A Ghost compressor wheel (above) being 
machined on a profile miller in the Sulzer 
Brothers’ factory. 


(Above, right) the new four-storey 

at Oberwinterthur wos built by the 
Sulzer company to house the assembly and 
port of the manufacture of Ghosts. Engine 
overhaul is also to be done in this works. 


The two-bay engine test house, seen below 
from the intake end, was built specially by 
Sulzer Brothers for Ghost ground-running. 
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The Adolphe Saurer factory at Arbon, where some Ghost components ore manufactured. 
Test and assembly of these ports ore corried out at another Saurer factory nearby. 


SWISS GHOSTS 


Production Under D.H. Licence by Famous Engineering Firms 


Havill Aircraft Company in January 1951 covered 

the production under licence of Venom airframes and 

Vampires into service with ground attack s, and 

Venom agreement was designed to provide a ~~~ 9 A. 

numbers were not specified. Now, some 60 Ghosts have been 

aeons by Swiss companies, and a 150-hr type test was success- 


completed early this year 

The production — in fact acquired by the Service 
Techeies Militaire, a Swiss Government department corre- 
sponding to the British Ministry of Su ply. Actual production 
work was then delegated to a number , the principal 
of which tem of Sulzer Brothers, of 
Winterthur. This concern undertakes some of the actual pro- 
duction work and carries out final assembly and test running before 
delivery. Representatives of the companies concerned and of the 
Service Technique Militaire came to England to observe Ghost 

-“_~ before work was begun in Switzerland. 
Sulzer company constructed a po he factory at 
ciaeaelae for Ghost production, and in al 1952 the 


Ves between the Swiss Government and the 


company was ready to begin. Other special facilities required 
ewe two-bay engine test house with special splitters 
and Detuners which, in conjunction with surrounding works 
and woodland, reduced the noise of engine running to a negligible 
level. It is claimed, in fact, that nearby inhabitants are not yet 
fully aware that engines are being ground-run 

main activity of the Sulzer company, which was founded 
in 1775, is heavy precision engineering, ped ranging from 
12,000 h.p. marine diesels to locomotive and electric power station 
units, stationary | ee plants, and high-duty compressors. 


at the outbreak of the Korean war, it was to go over to 
foreign ee Sea parent urgency of the situation. 
Apart from Ghost assembly, Sulzers manufacture the rotating 
assembly and the diffuser and di -nozzle assemblies. 
Another of the companies engaged in the Ghost programme is 
Adolphe Saurer, S.A., whose factory is at Arbon, on the shore of 
Lake Constance. This company is a famous producer of road 
transport diesels and textile . Its contribution to the 
Ghost is in the machining of the air intake casing and the manu- 
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‘LOW EJECTION AT CHALGROVE 
determine minimum eltitude at which safe ejection is 
a ‘ Martin-Baker Aircraft Company conducted air tests at Chaigrove a 
_ Airfield, Oxfordshire, on 29th August, 1954. Re 
During the cests an jection was made from @ Meteor aircraft 
flying at 512 m.p.h. at the remarkably low altitude of 50 feet. 
The ejection was completely successful, the parachute 
being fuliy deployed before che dummy alighted without damage. 
This astonishing feat was made possible by the employment 
ewe stabilising drogues in tandem, designed to reduce, with 
acceptable deceleration, the speed of the seat after ejection and 
: then to contro! the main deployment of the parachute thus 
eliminacing the explosive opening characteristic. This seat was 
also fitced with the Martin-Baker Patent Barostatically Con- 
‘ ‘With this arrangement eutomatic separation from the seat 
after ejection occurs with insignificant loss of height, and sefe 
@xcapes near the ground are made practicable. No other ejection 
: seat is capable of this performance. : 
.. These design features are patented in the principal countries Bet 
of the word. 
ps 
AIRCRAFT COMPANY LIMITED HIGHER DENHAM - NEAR UXBRIDGE MIDDLESEX 
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HUNTING PERCIVAL AIRORAFT LTO 


A Hunting Group Company 
LUTON, BEDFORDSHIRE, ENGLAND and at TORONTO, CANADA. 


| 
f supphes dropping. twin engine pilot train- 
Pembroke has already been by 
= Air Forces of Great Britain, $ rm 
Rhodesia, Belgium and Sweden, 
tts and bombs, extend the already wide 
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SWISS GHOSTS... 


facture of the ancillary gears and gearboxes, and the fuel system. 
The intake and wheel-case are assembled and fully check-run on 
an electrically driven test rig before delivery to the Sulzer company 
for final assembly. The Swiss-built Lucas fuel pumps are also 
tested by Saurers in a special test-shop. This work has required 
the construction of a completely isolated building (with its own 
heating, air-conditioning, and electricity generating plant) to 
minimize effects of a burst while pumps are being test-run at high 
pressures. 

Ghost work in the Saurer factory has not been separated, as at 
Sulzers, from the company’s other engineering work. Jet and 


THE 


[X many ways, Fifty North, Episode 3 of the B.B.C. Television 
film War in the Air, was reminiscent of the American serial 
Victory at Sea shown to viewers two years ago. Several of the 
sequences seen, in fact, appeared in the earlier American film; 
the shots of Hudsons making a raid against German coastal ship- 
ping must have given some viewers a second chance to wonder at 
the low height at which these attacks were pressed home, and feel 
sorrow at the fact that the near-suicidal run-in shown should have 
proved unsuccessful. 

Younger viewers must have raised a smile at the Lockheed 
Hudsons and a Douglas B-18A Digby (referred to as a Hudson! ) 
being towed by horses across the Canadian border-line because 
America, as a neutral, could not supply munitions to either side. 
Also of interest was the brief glimpse of a Tiger Moth escorting 
fishing vessels and a fine shot of a Do 18 flying-boat patrolling 
the North Sea. 

The main theme of the film was the Battle of the Atlantic, 
from 1940 to 1942. It was a bitter battle, vividly summed up by 
a German commentator: “It is a mad war between birds and fish. 
We live in different worlds and meet on the surface of the water . 
only to kill or be killed. .” Britain’s growing air superiority 
round her shores soon forced the Germans to mike their attacks 
farther and farther out in the Atlantic. This she did with near- 
decisive success; the convoy system did not guarantee a safe 
passage because of the shortage of escort carriers. In the words 
of a German commentator at the time, “Successful submarine 


RECORD-BREAKERS AND 


At a house dinner of the Royal Aero Club held on November 
24th, S/L. Neville Duke and Lt-Cdr. Michael Lithgow, 
two of the guests of honour, were awarded de Lavaulx Medals, 
while Sir Sydney Camm, Mr. A. G. Elliott, Mr. W. E. W. Petter 
and Mr. J. Smith received Paul Tissandier Diplomas. The de 
Lavaulx Medals were awarded in recognition of world speed 
records obtained by Duke and Lithgow in 1953; Duke received 
two, having also obtained the 100-km closed-circuit record. The 
Tissandier Diplomas are awarded to those who, in a non-flying 
capacity, have given valuable service to aviation—in this instance 
as the designers of aircraft and engines which have obtained world 
records. Mr. Petter was, of course, designer of the Canberra (with 
Olympus engines) which holds the world’s altitude record. 

The president of the Royal Aero Club, Lord Brabazon, spoke 
of his personal recollections of the men for whom these awards 
are named; and in talking of the background of the Fédération 
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diesel engine parts go through shops side by side, so that it is 
even possible that an operator may be working on a vehicle gear- 
box in the morning and a Ghost generator driveshaft in the after- 
noon. The Ghost, moreover, is not the company’s first experience 
of aero engine construction, since they were, until recently, engaged 
in the manufacture under licence of Hispano-Suiza piston engines. 

The Sulzer and Saurer companies are but two of about a dozen 
companies engaged on Ghost production in Switzerland. Thus, 
with the benefit of the local production of Venom airframes, the 
Swiss Air Force will be entirely independent of foreign sources 
for the supply of their ground-attack force. This is an important 
factor for a nation which, if an emergency arises, is most likely 
to be deprived of its foreign supplies. 


TV FILM: AIR POWER OVER THE SEA 


operations are perfectly possible against convoys however heavily 
escorted by surface craft—as long as Allied aircraft are not in 
evidence.” 

No mention was made of the work of the Fw 200s at this time 
—a rather serious omission. The U-boats were gradually forced 
to operate beyond the range even of these long-range aircraft 
where, without their co-operation, the submarines were nothing 
like so formidable. Even so, by the summer of 1942, when the 
battle was at its peak, the sinkings just about equalled the combined 
British and American output of seven million tons. A glimmer 
of hope was seen for the Allies with the introduction of the airborne 
radar system known as A.S.V.—air to surface vesse!—which 
enabled air patrols to locate their charges amidst the endless wastes 
of the North Atlantic. 

The air sequences were far too short to satisfy most air enthu- 
siasts. More shots of the work of the Fleet Air Arm during this 
period would have added interest and, in particular, more of the 
Swordfish which, by putting the steering gear of the Bismark 
out of action, brought to bay this mighty battleship, which had 
proved such a thorn in our side since the opening days of the war, 
and so marked the beginning of her end. 

The inherent versatility of the flying-boat was evident during 
the film—for example, their use during the Allied move into 
Iceland. It made one wonder once again at the continuing absence 
of any new flying-boats for the R.A.F. i 

.F.A. 


DESIGNERS HONOURED 


Aéronautique Internationale he paid a tribute to the work of both 
Tissandier (who was from 1919 to 1945 the secretary) and to that 
of the more recently appointed officials (since September): 
Capt. K. J. G. Bartlett, president, Mr. H. R. Gillman, director- 
general, and of Major Mayo, who serves on the Sporting 
Commission. 

As is the custom at these Royal Aero Club occasions, the 
recipients of the medals and diplomas each spoke briefly after 
receiving their awards from Lord Brabazon. In the course of his 
word of thanks, Sir Sydney Camm mentioned his belief that the 
speed record could have been pushed up to 800 m.p.h. by the end 
of 1953 had it been possible to continue work on his record- 
breaking machine. Mr. “Joe” Smith also spoke of the tremendous 
amount of good which records could do. Mr. Petter mentioned 
F.A.I. class records, in particular Group C.1.D, in which one was 
led to believe the Gnat might make a challenge. 


INDIA’S GROWING AIR FORCE SEEKS ITS NEW EQUIPMENT 


The Indian Air Force 
evaluation mission visit- 
ing this country recently 
sampled various marks of 
Canberra. In this group at 
English Electric is A. Cdre. 
Lal (fourth from right), 
the leader of the mission, 
with company officials, in- 
cluding A. Cdre. Strang 
Graham (on A. Cdre. Lal's 
left). Canberras flown by 
the |.A.F. pilots included 
the T.4 trainer, B.6 bomber 
and night intruder/ 
bomber. Another visit of 
the mission was to the 
Bristol Aeroplane Com- 
pany, where members flew 
in a Sycamore helicopter. 
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AT HOME 
AND 


ABROAD 


(Right) Photographed on recent tests 
in the Swiss Alps was this radar- 
directed Oecerlikon anti-aircraft missile 
—a 20ft long beam-rider. The mis- 
sile, seen on its mobile launcher, 
operates in conjunction with guidance 
equipment developed by Brown-Boveri. 
(Below, left) Canadair recently received 
a visit from Air Chief Marshal Sir John 
W. Boker, Controller of Aircraft, M.o.S. 
Here he is seen with Mr. J. Geoffrey 
Notmoan, president and general mana- 
ger of Canadair, and Air Marshal T. G. 
Pike, D.C.AS., who accompanied Sir 
John. (Below, right) Students attend- 
ing the Andover Staff College course 
and seen visiting Bristol Aircraft, are 
S/L. A. M. J. Kent, D. S. Scofftham 
(Bristol), W/C. Allahdad (R.P.A.F.), 
S/L. K. Leelasira (Thai Air Force), and 
S/L. M. Dan (Burma Air Force). (Lower 
left) An unusual assembly of helicop- 
ters ot Gatwick, base of the B.E.A. 
Helicopter Unit. On the right, on 
return from their goodwill and demon- 
stration flight in Spain and Portugal 
ore W. W. Hinks, John Fay, the pilot, 
and G. J. Coombs. Their Westland 
5-51 covered 3,000 miles in 23 days. 
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The Rolls-Royce Avon 
turbo-jet engine 

now in quantity production 
powers the Hawker Hunter I 
swept-wing single-seat 


interceptor fighter. 


Aero Engines 


ROLLS-ROYCE LIMITED + DERBY 


: 
3 DECEMBER 1954 FLIGHT 23 
AT 
AA 
/ / / / // F 
\\ 
MS N nig 
AA AQ. 
\ \\ MAY \ 
\\ \ \ \\ WN 
\\\ 
\ \\\\ \\ \ 
\ \\ \\ \ \ 
f 
: 


3 DecEMBER 1954 


SINGAPORE TROOPER 


For the next two and a half years 
Airwork will troop well over 14,000 
servicemenayear toand from Singapore. 

This recently-awarded Air Ministry 
contract — a tribute to Airwork’s 
initiation of the idea of air trooping — 
follows the Company’s successful hand- 


ling of similar large-scale contracts 


AIR TRANSPORT DIVISION A | 


to and from the Canal Zone, East 
and West Africa. 

It is experience such as this that 
enables Airwork to contribute so 
greatly to the efficiency and reliability 
of the popular Safari Services to East, 


West and Central Africa. 
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The best indication of the 
Voodoo’s bulk is afforded 
by the lower of the two 
views on this page. In 
evidence on the right are 
the main - undercarriage 
well-doors, and the unique 
wing plan, with the abrupt 
trailing-edge “kink” on 
the inboard sections. 


HE largest and most powerful single-seat fighter in the 
world, having a longer range than any other, and certainly 
among the fastest, is the supersonic McDonnell F-101 
Voodoo, subject of the newly released pictures on this page. 
Primarily an escort fighter for the Strategic Air Command of the 
United States Air Force, it is also an atom bomber in its own 
right, though its very dimensions and weight would appear to 
preclude its employment in a Ficon combination (fighter/atom 
bomber air-launched by a parent bomber). Power is provided 
by two Pratt and Witney J57 two-spool turbojets, delivering 
about 15,000 Ib thrust apiece with afterburning, and armament 
appears to be four guns—probably M-39s of 20mm calibre and 
capable of a 1,500-1,600 r.p.m. rate of fire. Provision is made for 
flight refuelling. 

Airframe design is based on that of the XF-88 “penetration” 
fighter of 1946, wherein two Westinghouse J34s were installed in 
the lower fuselage and breathed through wing-root intakes a la 
Venom and Hunter. But though the Voodoo’s engines are simi- 
larly disposed, and the root intake-location is retained, the intakes 
themselves have been entirely remodelled and moved several 
inches out from the fuselage to clear the boundary layer—doubt- 
less thick and turbulent under the influence of the massive 
fuselage nose. Here it is appropriate to recall that engine removal 
from the XF-88 was readily accomplished by detaching the aft 


VOODOO 


McDonnell’s Monster Fighter for the U.S.A.F. 


fairings, loosening the “mounting bolts and duct clamps, uncoup- 
ling quick-connecting “plumbing” and electrical leads, and using 
a standard U.S.A.F. bomb hoist for actual removal and trans- 
porting. It was claimed that both units could, in fact, be removed 
in less than thirty minutes. 

By reason of their swept-forward trailing edges, the inner 
sections of the sharply swept wing are of very deep chord; on their 
inner sections they carry irregularly shaped braking surfaces of 
large area (just visible in the lower photograph), whereas the 
brakes of the XF-88 were mounted on the rear fuselage. The 
wide-track undercarriage is attached in way of the trailing edge 
“kink,” and retracts inwards. Of extremely low aspect ratio, as 
on the Canberra, the vertical tail assembly carries a high-mounted 
“slab” tailplane with a wide arc of movement. 

Though the mere bulk and weight of the Voodoo (it may gross 
between 40,000 and 50,000 Ib) raises the question of its ability to 
tackle short-range intercepters over their own territory, a large 
proportion of its bomber-like fuel load would, of course, be 
exhausted before the target area was attained. Certainly, if the 
navigational problem can be resolved, the machine has obvious 
merits as a hit-and-run atom bomber; and although its extremely 
high wing loading must detract from altitude performance, it 
would appear suitable for reconnaissance work. An “RF” version 
is, in fact, foreseen in addition to the F-101A fighter. 
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COMET INQUIRY: THE FINAL STAGES 


Sir Lionel Heald Sums Up for the Crown: Conclusion of the Proceedings 


Elba and to Comet G-ALYY near Naples ended in London 

on November 24th, after a 22-day sitting. This final report 
of the proceedings gives an account of the speeches by counsel 
on the last three days of the Inquiry. 

Commissioner of the Inquiry was the Right Hon. Lord Cohen. 
His assessors were Sir William Farren, C.B., M.B.E., F.R.S., 
Professor W. J. Duncan, C.B.E., D.Sc., F.R.S., and Air Com- 
modore A. H. Wheeler, O.B.E. 


Monday, November 22nd: Twentieth Day.—Continuing his 
speech, Sir Hartley Shawcross (for de Havillands) first referred 
to the Daily Telegraph’s reply to his comments on that paper’s 
leading article of November 8th; to the method of Redux applica- 
tion (a paper by Mr. Povey on the general system of Redux 
bonding was presented to the Court); and to the Comet cabin 
pressure control system. 

He went on to discuss the question of the point of origin of the fatigue 
failure in YP; the choice clearly lay between the starboard rear corner 
and the port forward corner of the rear A.D.F. window. Sir Arnold 
Hall had said that, while high-level fatigue was difficult to identify, in 
his opinion evidence of fatigue was present at the starboard rear corner : 
in all probability, therefore, this was the source. Fatigue had not been 
discovered at the port forward corner, where there had been a manu- 
facturing crack. Professor Murphy had seen “positive signs of fatigue” 
at the starboard corner, but Mr. Tye doubted whether “looking at the 
extremely small fracture, one can deduce this new term high-level fatigue 
from that extremely small piece of metal.” 

In view of the publicity given to the question of manufacturing cracks, 
Sir Hartley said, their relative importance should be clearly established. 
Lord Cohen, the Commissioner, intervened to say: “Whether or not this 
disaster originated from the manufacturing cracks, it is common ground 
with everybody including your clients that in the future manufacturing 
cracks cannot be tolerated in a highly stressed area.” Sir Hartley agreed. 

After quoting passages in evidence emphasizing the high probability 
that the failure at the starboard rear corner was due to fatigue and was the 
origin of the cabin failure, Sir Hartley submitted that a manufacturing 
crack was less likely to propagate than a fatigue crack. His subsequent 
assertion that a manufacturing crack, when properly “located” by 
drilling, was no more of a stress-raiser than a rivet hole, was questioned 
by Professor Duncan. 

There was no particular reason why the failure should have occurred 
at a manufacturing crack, Sir Hartley continued. There was a similar 
manufacturing crack in YU when it was tested in the tank at Farn- 
borough, and that did not fail, even after the equivalent of 17,000 
hours. On the other hand, a cogent reason for fatigue being set up 
in the starboard rear corner did exist, in the form of the bolt situated 
there. 

Concerning the suggestion put forward that the position of the com- 
pression buckle near the A.D.F. windows indicated an initial failure 
at the port forward corner of the rear window, Sir Hartley submitted 
that the skin would need to break away at both corners before hinging 
and buckling occurred. This evidence was therefore neutral and indi- 
cated neither corner. There was no evidence to contradict the opinion 
that failure in fact occurred at the starboard corner. 


Incipient Cracks 

It had been suggested that the crack might form a focus for fatigue, 
that it would be a possible stress-raiser, and that it might set up fatigue. 
There was no evidence in the present case, Sir Hartley suggested, that 
any known manufacturing ae had anything to do with the accident 
in the sense that it formed a focus for fatigue. The possible existence 
of incipient cracks had been inferred from the doubler-plate manu- 
facturing cracks; this was irrelevant as far as the starboard-rear corner 
failure, which was in the skin, was concerned. The skin-dimpling 
method of riveting, also stated to be a possible source of manufacturing 
cracks in the skin, was not used at the position of failure at the starboard 
rear corner. 

“There must be scores of stress-raisers in an aircraft like this where 
fatigue could commence,” Sir Hartley continued. “If you have a high 
stress, which is the pre-condition for fatigue and which we now know 
existed in these particular areas of the pressure cabin, it is really 
fortuitous where and at what particular stress-raiser the fatigue will 
first manifest itself.” So far as the two disasters were concerned, there 
was no evidence to show that cracks had anything to do with the 
accidents 

Concerning cracks in general, Sir Hartley submitted if an aircraft 
was otherwise safe, ic., if the fuselage was operating at a moderate 
stress level and was not fatigue-p-one, an accidental crack would not 
jeopardize it. Also, a manufacturing or accidental crack was usually 
much less serious than a fatigue crack. The decisions of the man in 
the Design Department who, in 1949, issued concessions for cracks on 
YP and YY must be judged on the state of knowledge then, when a 
sufficient static strength was assumed to cover the risk of fatigue. 
It was a remarkable thing that the careful examination of YP and YU 
had revealed only four errors of workmanship. 

Turning to the accident to YY, Sir Hartley said; “There is no positive 
evidence which inevitably points to the same conclusion (as for YP), 
but the positive evidence is at least consistent with the same conclu- 
sion”: as Sir Arnold Hall had phrased it, there was “the same family 
resemblance” between the two accidents. 


sk: Public Inquiry into the accidents to Comet-ALYP near 


By a process of elimination, Sir Hartley continued, other possibilities 
could be rejected in turn. Concerning possible damage in refuelling, 
a combination of five errors was first necessary, and the extent of pos- 
sible damage would be a loss of strength in the wing of only 20 per 
cent—well within the safety factor. Instructions been issued 
prior to the accidents which reduced the chances of error, and future 
modifications were being made to improve the system. 

The risk of ignition of vented fuel was small: the “open-plate” 
ignition temperature of kerosine (which was the relevant temperature 
in this case) was 600-650 deg C, and the temperature of the jet pipe 
shroud was 350 deg C. There had been no case of ignition occurring; 
had kerosine for some unexplained reason ignited on YY, it was almost 
inconceivable that catastrophe would have come upon the aircraft so 
quickly that no distress signal could have been sent out. Again, 
modifications to remove this risk were planned for the future. 


Elevator Break-out Force 


After referring to the opinions expressed concerning the handling 
characteristics of the Comet, and in particular the elevator break-out 
force, Sir Hartley suggested that it would be neither useful nor prac- 
ticable to introduce flying tests at Boscombe Down for civil aircraft. 
Already the manufacturer had to satisfy his own test pilots, the airline 

ilots and the A.R.B. test pilots—a “fourth set of masters” would be 

impracticable. For the future, a reduction in the elevator break-out 
force was being made. Nobody had suggested, however, that this 
feature had any bearing on the two accidents. 

Comet wings were known to be liable to fatigue, Sir Hartley con- 
tinued. The wing fatigue cracks propagated slowly, however, and the 
possibility of having to replace particular parts of the wings from time 
to time was recognized and accepted as normal in aircraft design. Sir 
Arnold Hall had said that the wings had nothing to do with these 
two accidents. Thus, with these minor possibilities eliminated, Sir 
Hartley submitted, everything led to the conclusion that the same 
troubles had caused both disasters. 

The speaker next turned to consider whether anyone was negligent 
in not appreciating that the pressure cabin was prone to fatigue. At 
the beginning of the Comet design and development, he said, the fatigue 
problem was considered only in connection with low-level fatigue 
on structures such as wings. There had been no reason to assume 
that static-strength tests, which were believed to provide adequate 
safeguards against fatigue in wings, would not also cover fatigue in 
pressure cabins. By 1949, however, de Havilland had exposed a nose- 
section to 2,000 repeated loadings (although the object of this was not 
to test for fatigue), in addition to static tests. 

Even in 1952, the R.A.E. was of the opinion that it was most unlikely 
that a pressure cabin having a satisfactory static strength would suffer 
fatigue damage, Sir Hartley continued. “We believed the static-loading 
test would cover fatigue. We know now that that was wrong, but not 
only did we believe that, the Royal Aircraft Establishment believed it, 
the Air Registration Board believed it, the International Civil Aviation 
Organisation believed it and the Civil Aeronautics Authority of America 
believed it.” 

In 1953, the A.R.B. and the military Joint Airworthiness Committee 
were considering a requirement for repeated-loading tests for a section 
of the fuselage. De Havillands decided to expose the nose-section of 
the pressure fuselage to a further 16,000 loadings: although possible 
static preloading effects were not ignored, there was considered to be 
a sufficient margin between the hours then flown by any Comet (less 
than 4,000) and the 54,000 hours implied by the total of 18,000 repeated 
loadings. The company was on the whole in advance of general prac- 
tice, Sir Hartley suggested. 

Concerning calculations of stresses, the speaker said that if in 1947 
de Havillands had realized the fact that the static strength test might 
conceal a much higher stress level than was believed, they would no 
doubt have done further calculations. But, even today, actual testing 
would be relied on more than calculation; these tests, it was now realized, 
would need to be of repeated applications of load. 

Tuesday, November 23rd: Twenty-first Day.—The morning 
sitting was taken up with the conclusion of the speech by Sir 
Hartley Shawcross, which included a statement by de Havillands 
concerning future Comet modifications. In the afternoon Mr. 
E. J. Rimmer began his speech on behalf of B.O.A.C. and South 
African Airways. 

After continued discussion of the problem of the calculations and the 
strain-gauging, Sir Hartley summarized the position by submitting 
that not only had de Havillands been in advance of the legal require- 
ments as regards testing, but the company had acted in accordance with 
the best commercial knowledge and practice at that time. 

Concerning the resumption of flying after the disaster at Elba, the 
speaker submitted that even after the YP accident there was still no 
reason for anyone to suspect fatigue in the Comet pressure cabin. It 
could not be suggested as a general rule that if there was an unexplained 
aircraft accident and there was a good probability of recovering the 
wreckage, then aircraft of that type must be grounded until all the 
wreckage had been examined. De Havillands accepted their full share 
of the responsibility for taking the view then that this was one of those 
accidents in which it would have to be said that the cause was 
unexplained. 

Concerning Dr. P. B. Walker’s observation during the Inquiry that he 
would have liked to see more co-operation between de Havillands and 
the R.A.E., Sir Hartley called attention to a letter written by Dr. Walker 
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in 1951 to the Ministry of Supply in which he had stated that the firm 
been most co-operative. Other evidence showed that there had 
close co-operation between the company and the A.R.B. and 
B.O.A.C.; in addition there had been full consultations between the 
A.R.B. and the R.A.E. 

With reference to the future, Sir Hartley said: “Out of this sorry 
business perhaps good may in the end come. Very much has been 
learned about the still mysterious problems of fatigue and from this 
point further research and further experimentation will go on, and it is 
to be hoped that the added emphasis and impetus it will have gained 
from this Inquiry will lead to the development of still more concrete 
knowledge in the future.” 

For the present, he continued, solid ground had been established 
for providing and requiring a regular system of fatigue testing for all 
new types. It was clear that all new types of aircraft would have to 
be tested as a whole in tanks of the kind established at Farnborough, 
either preceded by or followed by tests of individual sections. It 
seemed that sometimes these tests should be conducted at the firms’ 
own factories; sometimes at Farnborough. Wherever the testing was 
done, it should satisfy a careful standard laid down by the A.R.B. 

Sir Hartley went on: “One would hope, too, that these tests would 
eventually lead to the establishment of some more exact mathematical 
criteria and to some better knowledge of fatigue so that in the end, 
by methods other than the empirical method of testing, more will be 
known about fatigue and more exact assessments of the life of aircraft 
will be able to be made by calculation.” 

Concerning the Air Registration Board, the speaker submitted that 
it should not be thought that the Crown’s statement on the future of 
the A.R.B. implied any need to make any hurried alteration in the 
structure of the Board. The A.R.B. had shown great energy and 
vitality in the past, and it had been amongst the most active of all the 
national airworthiness authorities. 

The suggestion had been made that A.R.B. inspectors should take 
over responsibility from those of de Havillands on certain new projects. 
The company, however, could not abdicate its own inspection 
responsibiiity. 

Sir Hartley went on to make a general statement of future policy on 
behalf of de Havillands. As a result of the knowledge of fatigue in 
pressure-cabins now available, he said, and of the extensive tests which 
had been made, the company submitted that “there can be no doubt 
that, with suitable modifications, the Comet aircraft will be able to take 
the air as an aircraft the safe construction of which has been assisted 
by the most comp-ehensive investigation ever undertaken in the history 
of aviation.” Modifications (see below) would be made to Comet 2s 
and 3s: taese wou.d have no material effect upon the guaranteed per- 
formance of the aircraft. It was doubtful whether it would be practical 
and expedient to carry out all these modifications on the Mark One 
model to enable it to be returned to airline service. 

“These disasters,” Sir Hartley continued, “have of course been a 
grievous setback not only to Messrs. de Havillands but to the whole 
aviation industry. . This country has no reason to be ashamed 
of what has come out in the course of this Inquiry. In no country in 
the world wou!d there have been so prompt, so public and so thorough 
an Inquiry into the reasons for what has happened, and as the result 
of it ail much has been discovered of the greatest value to aviation 
as a whole. ... The problems of this Inquiry are by no means the 
problems of Messrs. de Havillands alone; they are the problems which 
confront the whole of the modern aircraft industry in every country 
in the world. . . . There is not one firm in this country or in America 
or in the other countries which are in the van of aviation progress 
which has not been watching this Inquiry with anxious interest and, 
I would venture to add, with admiration for the elaborate research which 
has taken place here and at Farnborough and for the patience with 
which the whole matter has been inquired into. As a result of it all, 
all over the world these lessons that have been established here will 
be learnt and flying will become the safer because of what we in this 
Inquiry, and at Farnborough have been able to do... . The Comet 
aircraft before too long will again be in the air enabling British aviation 
to take its part in leading the world, and it will go up to the skies 
this time with a quite unique background and investigation and 
research. .. .” 


De Havilland Statement 

The official statement on the proposed future action by the de 
Havilland company read :— 

“(1) Now that the danger of high-level fatigue in pressure cabins 
has been generally appreciated, de Havilland will take adequate measures 
to deal with this problem. Naturally these measures will be taken 
in full consultation with A.R.B. To this end we propose to use 
thicker-gauge materials in the pressure-cabin area and to strengthen 
and re-design windows and cutouts, and so lower the general stress to 
a level at which local stress concentrations either at rivets and bolt 
holes, or such as may occur by reason of cracks caused accidentally 
during manufacture or subsequently, will not constitute a danger. In 
addition de Havilland are already engaged on an extensive programme 
of detailed testing in order to establish a design technique which will 
minimize the effect of such local stress raisers as are necessarily inherent 
in the design. Further, de Havilland will carry out repeated-loading 
tests on the lines already indicated by Mr. Bishop. 

“(2) Every possible precaution will be taken by the use of appro- 
priate design and manufacturing techniques and by stringent inspection 
procedure further to minimize the possibility of cracks occurring in 
manufacture. If a crack does occur at any time either in manufacture 
or subsequently during the life of an aircraft, no repair scheme for 
such a crack will be sanctioned by de Havilland unless it ensures that 
after it has been carried out the part of the aircraft concerned will be 
as strong and will have as long a fatigue life as it would have done had 
there been no crack. 

“(3) Wing Fatigue.—de Havilland are re-cdesigning those parts of the 
wing structure which have been shown to be prone to fatigue in order 
to reduce the stress level. The measures to be taken will probably 
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include an increase in the thickness of certain parts of the bottom 
skin and reinforcing the area aft of the wheel well. 

“(4) Fuel Venting.—Modifications have been devised which it is 
believed will prevent the venting of fuel during take-off and climb. 
These consist of Modification 755 and Modification 1404 (the siphon 
break). In addition the vent exit will be taken into the jettison pipe so 
as to ensure that any fuel which may be vented will be discharged’ 
clear of the aircraft. 

“(5) Refuelling.—de Havilland recognize the desirability of removi 
the possibility of damage from this source and are devising a meth 
of doing this. As Mr. Wilkins has stated, it is not possible to par- 
ticularize at present what the modification will be but de Havilland 
have no doubt that the risk of damage can be removed. In addition 
de Havilland will advise operators to incorporate a flow meter into 
the refuelling unit. 

“(6) Handling Characteristics.—de Havilland are considering a modi- 
fication of the break-out force to suit the convenience and conffort of 
the pilot. They are investigating the possibility of considerably reducing 
the break-out force below the present figure of 18-20 lb. A reduced 
break-out force has already been incorporated in the design of the 
Comet 3. 

“(7) Hydraulic Fluid.—de Havilland have carried out exhaustive inves- 
tigations into the possibility of using non-inflammable hydraulic fluid; 
we shall continue to carry out further investigations and we hope that 
high priority will be given to the development of these fluids to make 
them suitable for use in modern commercial aircraft. 

“(8) Jet Buffet.—de Havilland have reduced jet buffet on the underside 
of the fuselage by slightly altering the angle of the jet engines in 
Comets 2 and 3. The increase in the thickness of the fuselage skin will 
also serve further to minimize the risk of damage from this source. 

“(9) Accidental damage to doors and hatches.—Attention will be given 
to reinforcement of areas which are susceptible to damage from loading 
of passengers and freight.” 


Future Air Travel Safer 


Mr. RIMMER, counsel for B.O.A.C. and S.A.A., next addressed 
the Court. After expressing the two airlines’ deep sympathy with the 
relatives and friends of those who lost their lives in the two disasters, 
he said that out of these disasters and the subsequent investigations, 
air travel for future generations would be materially safer. 

In connection with YY, no criticism had been made of South African 
Airways’ operation, he continued. 

The duties and functions of B.O.A.C. were as laid down by the Air 
Corporations Act. The speaker submitted that the evidence showed 
that in addition to carrying out its statutory duties, the Corporation 
had taken every possible measure to make and keep their transport 
service as safe as their knowledge and experience would allow. 

Evidence that the Corporation had been very mindful of the safety 
of passengers and crew lay in the creation of a separate Comet Unit 
for its operation, inspection, maintenance and repair; the 1,500 hours’ 
proving and route flying before the Comet’s introduction into service; 
the training of pilots, crews and engineers at special schools; the clear 
maintenance records (with the one exception of loose bolts) over the 
whole history of YP and YY; the special inspection of wings for fatigue 
cracks before the A.R.B. requirement; and the immediate decision after 
the Elba accident to ground the Comet, and the formation of the Abell 
committee. 

After giving further information on the Corporation’s statutory duties, 
and the dispensation whereby certificates of maintenance were substi- 
tuted for certificates of safety, Mr. Rimmer said that the flight engineer 
of YP, whose licence had not been valid at the time of the accident, had 
done 255 hours’ flying since the date of his previous licence, against 
the six hours that were required. The loose bolts discovered in YY 
at Rome had been replaced before the aircraft took off on its fatal flight. 

The operators agreed with Sir Arnold Hall’s conclusions regarding 
the cause of the accidents. Discussing the other questions before the 
Court, Mr. Rimmer said in reply to Lord Cohen that it was arguable 
whether a Certificate of Airworthiness or Certificate of Maintenance 
became invalid if there was a default of maintenance. 

On question five, Mr. Rimmer submitted that the letter from Sir 
Miles Thomas to the Minister of Transport and Civil Aviation referring 
to the work of the Abell committee and the modifications, made after 
the Elba accident expressed the general opinion that the cause had 
been covered by one or other of safeguarding modifications. 

Finally, Mr. Rimmer said, “I want to make this submission based 
on the discovery by the Royal Aircraft Establishment that the Comet 
fuselage is subject to this fatigue with a low number of alterations, that 
this has not only resulted in a very serious loss to the efficiency of our 
transport service, and a great financial loss, but it has caused the sorest 
disappointment to everyone after the tremendous effort which all have 
taken, and successfully taken, to launch the first jet passenger aircraft. 

“It is only, if I may say so, the magnificent work done at the Royal 
Aircraft Establishment by Sir Arnold Hall and his colleagues and the 
whole fact that this matter has been brought before your Lordship 
and your Lordship’s eminent assessors that has renewed our hope and 
belief that out of these disasters so much has been learnt that under 
your findings, and the steps that are going to be taken as a result of 
your findings, jet aircraft transport services may be resumed with 
complete assurance, so far as any known factor is concerned, of safety 
to the passenger and crew.” 

Wednesday, November 24th: Twenty-second Day.—After Mr. 
Rimmer had completed his speech, Mr. L. G. Scarman addressed 
the Court on behalf of the Air Registration Board. Sir Lionel 
Heald (for the Crown) made his final submissions, in which he 
reviewed the whole Inquiry, and the Commissioner, Lord Cohen, 
concluded the proceedings. 

Mr. Rimmer referred to the suggestion made that an active pilot 
should be appointed to the A.R.B. This, he thought, might be imprac- 
ticable: the present system whereby the Minister appointed a repre- 
sentative who kept in touch with the views of all pilots and crews 
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seemed more suitable. Greater facilities for the test pilots of the 
A.R.B. to fly the Corporation’s aircraft would be given if recommended, 
although this could not override the responsibilities of B.O.A.C. to the 
public. A third suggestion was that one or more of the Corporation’s 
“Comets should be used for further testing of the Redux bonding: Mr. 
Rimmer submitted that YU, which had been pressure-tested at Farn- 
borough, would be most suitable for this. 

Expressing the Air Registration Board’s sorrow at the grievous loss 
which occurred in the two accidents, Mr. L. G. SCARMAN said that the 
Board would do everything in their power to prevent such losses occur- 
ring again. 

The independence and autonomy of the A.R.B., he continued, was 
one of the greatest factors for ensuring safety in the air. “I suppose that 
the real virtue of its independence is that it removes from the political 
responsibilities of the Minister the question of whether or not British 
acroplanes should be allowed to fly.” It was specified that the member 
of the Board, appointed by the Minister, should be a person with at 
least five years’ professional experience as a pilot of civil aircraft: that 
representative was at present Capt. Alderson, Comet Fleet Manager 
of B.O.A.C 

Outlining the functions of the Board, Mr. Scarman said: “Despite 
the system of delegation which is used, the Board is no mere ‘rubber 
stamp’: it does itself take a very great interest, and an immediate and 
direct interest, in the design and construction of prototype aircraft.” 

Concerning the first question before the Court, the speaker referred 
to the “scientific doubt” expressed by Mr. Tye, chief technical officer 
to the Board, that the cause of the YP accident was fatigue. Mr. Tye’s 
difficulty, he said, was that he was not yet able to satisfy his scientific 
conscience that the Farnborough conclusion was more than a possibility. 

Mr. Tye accepted that fatigue was a possible cause of the disruption 
of the pressure cabin, and could put forward no alternative cause. There 
seemed to be two reasons for his doubt: firstly, the very slight physical 
evidence of fatigue at the A.D.F. window, and, secondly, the fact that 
he was unable, as a scientist, to draw the inference from the tank test 
that fatigue failure after 3,000 hours’ flying was likely. 

The tank test, Mr. Scarman submitted, could be regarded either as 
the test of one specimen or (as Mr. Tye was more inclined to regard it, 
although he saw the difficulties of his view) as a simultaneous test of 
eighteen different specimens of cut-out. On the second view, while 
appreciating the possible effect of the repairs carried out after the first 
failure, there was one catastrophic failure at 9,000 hours, signs of another 
developing also at 9,000 hours, and a third failure at 17,000 hours. The 
remaining 15 cut-out areas had not failed up to 17,000 hours, and this 
did indicate a much greater safe life than 3,000 hours, even when the 
possible spread of 3 : 1 either side of average was considered. This was 
one of the reasons why Mr. Tye had less confidence than others in the 
Farnborough conclusion. 


Responsibility for Airworthiness 


Assuming what seemed the better view, that the safest course was to 
regard the tank test as concerning one specimen only, there was little 
indication as to whether the 9,000-hour failure of YU was that of an 
average, weak, or strong specimen. If it were average, then failure 
at 3,000 hr was possible; if weak, failure at 3,000 hr was unlikely; if 
strong, failure at 3,000 hr became more probable. Mr. Tye had said 
that, if a 9,000-hr life were the average, two failures at about 3,000 hr 
seemed improbable; but he had agreed that, if the average proved 
to be 4-5,000 hr, then his misgiving disappeared. 

Mr. Scarman continued; “I do not submit, upon that evidence and 
those views, that the Farnborough view is wrong. .. . But I thought 
it only right and fair to Mr. Tye to put his views before your Lordship, 
and to indicate that Mr. Tye, upon whose shoulders lies a great measure 
of responsibility for airworthiness in this country, is not a man who in 
the future will be hurried into advising a certificate of airworthiness 
if he feels there is still anything to be examined or investigated.” 

Mr. Scarman went on to deal with possible grounds for criticism 
of the A.R.B. Firstly, it could be said that they were not aware of the 
fatigue danger when in 1952 they certified the first Comet for normal 
airline operation. Secondly, were the Board’s airworthiness require- 
ments inadequate? Thirdly, why did the A.R.B. not withdraw the 
certificate of airworthiness from Comets at the end of 1952 or in 1953, 
when its experts were becoming increasingly aware of the fatigue 
danger? And, fourthly, a minor point, should they have observed 
the manufacturing cracks? 

The first point had been dealt with fully by Sir Hartley Shawcross : 
Mr. Scarman endorsed what he had said, and went on to trace the 
history of the Board’s fatigue knowledge, showing that their views 
throuchout had been in accord with the general state of knowledge at 
the time. That being so, the requirements could not be said to have 
been inadequate. 

On the third question, the Board had reasonable grounds for believing 
that their estimation of a 10,000-hour safe fatigue life for the Comet 
was not excessive. The A.R.B. was becoming increasingly aware of 
the fatigue danger, but there was no indication in 1953 that the Comet 
would even be approaching its safe life during that year’s flying. The 
manufacturing cracks, Mr. Scarman suggested, had nothing to do with 
the accidents: accepting the “delegation of inspection” policy, the 
Board could hardly be criticized for having failed to see one or two 
concession notes or for having failed to inspect one particular part. 
Summing up, no act or default of the Board had caused or contributed 
to the accident, the speaker submitted, and both aircraft were airworthy 
so far as could then reasonably have been ascertained. 

Concerning the resumption of Comet services after the Elba accident, 
Mr. Scarman called attention to the unanimous opinion among the 
experts that the Minister had in fact been properly advised. 

The Board’s opinion with regard to the future safety of civil aircraft 
had been announced by Sir Lionel Heald on November 12th. Mr. 
Scarman went on to submit that co-operation between the A.R.B. and 
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both de Havillands and the R.A.E. had been full, and no trouble which 
had been the subject of investigation at the Inquiry could be said to have 
been due to any weakness in the Flight Test Section of the Board. 
The delegation principle was well established, and any error in not 
observing one crack lay not in a failure of the system, but was the sort 
of human error that no system could eliminate. 

In conclusion, Mr. Scarman submitted that the evidence had shown 
the Board to have been vigorous and energetic and intelligent ir the 
discharge of its responsibilities. “I hope your Lordship will think that 
th-oughout this Inquiry the A.R.B. has shown the sense of respon- 
sibility which I have no doubt the public requires it to show in matters 
of life and death such as the airworthiness of aeroplanes.” 

The final address on behalf of the Crown was by Sir Lionet HEALD, 
who said there was little change to be made to the substance of his 
opening address given on the first day of the Inquiry: Certain matters 
in the evidence, however, did justify further short discussion. 

After thanking those who had assisted in the Inquiry for their hard 
work, Sir Lionel mentioned that the evidence of no less than 68 witnesses 
had been heard, 145 exhibits had been put in, and the 1,600 pages 
of the shorthand transcript represented about 800,000 words spoken. 


Classic Example of Circumstantial Evidence 


Tracing the history of events since the Elba and Naples accidents, 
Sir Lionel said that the Inquiry might have been rather an unsatisfactory 
and barren enterprise had it not been for two things; the R.N. salvage 
operations and the R.A.E. tank test. The pressure-cabin sections from 
YU and YP, showing the respective failures and exhibited side by side 
in Church House, had given a striking demonstration of “a classic 
example in the field of circumstantial evidence.” Further evidence was 
the actual piece of metal from YP, of which the two greatest available 
experts on the subject (Dr. Walker and Professor Murphy) had said 
in effect, “This bears the fingerprints of fatigue.” 

This was indeed circumstantial evidence of the best possible kind, 
Sir Lionel continued. It could be reasonably deduced that, if YP 
failed at about 3,000 hours and was at the bottom of the 3: 1 spread, 
then YU was about average. Concerning Mr. Tye’s doubts, Sir Lionel 
pointed out that he had given his evidence concerning fatigue identifica- 
tion before that of Professor Murphy, an expert in metal fatigue who 
had been positive that fatigue existed at the starboard rear corner of 
the rear A.D.F. window. The technical evidence was altogether over- 
whelming that fatigue was the cause of the cabin disruption of YP, and 
even Mr. Jablonsky had said, “I do not wish to dispute that metal 
fatigue has priority over any other deficiencies.” 

Mr. Jablonsky’s hypothesis, the speaker went on, did not fit in at all 
with the evidence of the wreckage, nor of its distribution on the sea- 
bed prior to recovery. His evidence, however, had been considered 
with great care. During the tremendous investigation efforts at Farn- 
borough, a large number of written suggestions from members of the 

ublic were also considered carefully. Ruled out in turn were sabotage, 

reak weather, temperature changes, explosive materials in passengers’ 
baggage, explosion of hydraulic mist, pressurization defects, and 
collision with foreign bodies : nothing of any significance was overlooked. 

That the same cause, disruption of the pressure cabin due to fatigue, 
was responsible for the accident to YY, remained no more than a 
probability. Concerning the suggested answers to the questions, Sir 
Lionel said that he would not discuss them in detail, but that he had no 
disagreement with counsel for de Havillands, B.O.A.C. or the A.R.B. 

Sir Lionel concluded: “When I opened this Inquiry I did venture 
to express the hope that we should be able to feel, when we came to 
the end of the day, that a really constructive result had been obtained 
and the public would feel reassured that everything had been done to 
make certain that the whole of the truth had been ascertained; and also 
that we should be able to feel that we had made a practical contribution 
to aviation and safety. It is not for me to say whether that result has 
been achieved or not, but we can all feel that we have been engaged 
in a very remarkable co-operative effort. . . . We can all feel humbly 
proud to have taken part in such an enterprise.” 

Lord Cohen, in his closing remarks, said: “I would like to express 
our gratitude to counsel who, while considering the proper interests 
of their clients, have approached the matter with a single and whole- 
hearted desire to get at the truth of the matter and to make constructive 
suggestions as to the future. . . . I will, with the assistance of my 
assessors, prepare the report as soon as I reasonably can.” 

A Technical Summary: page 8]3 


THE COURT 


The Commissioner.—The Right Hon. Lord Cohen. 

Assessors.—Sir William Farren, C.B., M.B.E., F.R.S.; Professor 
W. J. Duncan, C.B.E., D.Sc., F.R.S.; Air Commodore A. H. Wheeler, 
O.B.E. 

Accredited Representatives.—lItalian Government: Colonel R. 
Miniero and Signor R. Roveri. South African Government: Lt. Col. 
L. E. Lang and Major J. J. Granzier. 

Counsel.—Sir Lionel Heald, Q.C., M.P., Mr. J. P. Graham, Q.C., 
and Mr. P. J. Stuart Bevan (representing H.M. Attorney-General); 
Mr. D. A. Grant, D.S.O. (Ministry of Transport and Civil Aviation); 
Mr. M. A. L. Cripps (Ministry of Supply); Mr. R. A. MacCrindle 
(British Air Line Pilots Association and personal representatives of the 
late Captain Gibson and First Officer Bury); Mr. E. J. Rimmer, Q.C., 
and Mr. Patrick Browne (British Overseas Airways Corporation and 
South African Airways); Mr. L. G. Scarman, O.B.E., and Mr. Anthony 
Allen, O.B.E. (Air Registration Board); Sir Hartley Shawcross, Q.C., 
M.P., Mr. Rodger Winn and Mr. H. A. P. Fisher (de Havilland Air- 
craft Company, Ltd.); Mr. J. M. Shaw, M.C. (personal representatives 
of deceased passengers); Mr. J. Whitford (Aero Research, Ltd.); 
Mr. R. G. Lloyd, C.B.E. (British Thomson-Houston Co., Ltd.); 
Mr. T. Humphrey Tilling (Navigators and Engineer Officers Union); 
Mr. G. D. Everington (Normalair, Ltd.); Maitre Leopold Dor 
(watching brief on behalf of Union Aéromaritime de Transport). 
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D.C. Motors every size 


for aircraft applications 


Load 5.25 lb. ft. Voltage 
112v. Current 25A. Shaft 
speed 2,000 r.p.m. Weight 
43 lb. Rating, continuous. 


ROTAX, designers and manufacturers of a wide range of 
actuators, generators, switchgear, starters and other 
equipment, are happy to provide advisory facilities for the 
aircraft industry—the only industry they serve. A team 
of experienced engineers is prepared to go anywhere, at 


any time . . . to give you unrivalled service. 


Complete Electrical Systems for Aircraft [R ( | A 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10 


Lucas-Rotax (Australia) Pty. Ltd., Nepean Highway, Cheltenham S.22, Victoria, Australia. 
Lucas-Rotax Ltd., Scarborough, Ontario, Canada. 
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AIRBORNE A DF AD.7092 SERIES 


The choice of 16 Air Forces and 40 Airlines 


This Marconi ADF has a performance unequalled 
by any other. Its special features include : 


Light weight — the receiver weighs less than 16 Ib. 
Small size — receiver dimensions are 8” x 5" x 124". 


High sensitivity, giving reliable bearings at extreme 
ranges. 


Suppressed loop, mounted flush with the aircraft 
skin. This is an alternative to an external loop and 
is indispensable for high speed aircraft. 


Entirely electrical remote control system, imposing 
no limitations on the position of units. Control can 
be from 1, 2 or 3 stations. 


Variety of bearing indicators, including twin needle 
types for dual installations and Radio Magnetic 
Indicators. 


Radio range reception with voice/range filter. 
Communication reception using omnidirectional or 
loop aerial. 


And now of Trans-Australia Airlines and Capital 
Airlines. 


Available for immediate delivery 


Write for leaflet TD. 119/2 giving full particulars. 


RADIO MAGNETIC INDICATOR RECEIVER CONTROLLER SUPPRESSED LOOP 


MARCONI 


Airport and Aircraft Radio Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED + CHELMSFORD - 
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THE fact that a total of some 800,000 words were spoken during the 
Comet Accident Inquiry (the final stages of which are reported in the 
preceding pages) may not in itself impress the more serious student of 
aereaautics. But it emphasizes the obvious difficulty of obtaining a 
clear overall view of the many technical points which have arisen. In 
the belief that a concise summary of the major topics discussed will be 
of interest to the majority of readers, we print on this page a brief 
outline of these main points. The article is written by Kenneth Owen, 
B.Sc., D.C.Ae., “Flight’s” representative covering the Inquiry. 


HE main source of technical information before the 

Court was of course the R.A.E. Report of Comet 

Accident Investigation, truly outstanding in its detail 
and thoroughness. An outline of the scope of the Report 
itself can profitably be followed by an account of its dis- 
cussion at the Inquiry, and a brief mention of the results 
arising from it. 

The R.A.E. Investigation.—As described during the Inquiry, 
the final Farnborough Report contained detai!s of separate inves- 
tigations into all possible causes of the two accidents. These 
comprised a detailed examination of the wreckage of G-ALYP; 
fatigue tests on the pressure cabin, wings and tailplane; static- 
strength tests of the tail unit; possible damage to outer wing tanks 
during refuelling; possibility of excessive pressures in the cabin 
and fuel tanks; possibility of loss of control; free-flight tests of 
dynamic models; flight investigation on Comet G-ANAV; a 
consideration of the medical aspects; and miscellaneous sub- 
sidiary investigations, including dropping tests of clothed dummy 
bodies, a study of temperature effects of kerosine burning on water, 
an examination of the hub shafts from the engines of YP, and 
decompression tests of a model pressure cabin. 

The most significant of these items proved to be the examination 
of the wreckage of YP and the pressure-cabin fatigue testing (in 
the ingenious R.A.E. water tank) of YU. The failure in the tank 
at the equivalent of 9,000 hours brought to light the fact that, 
compared with what had been assumed from previous de Havil- 
land tests, the Comet cabin had an incredibly low fatigue-life. 
It was in the light of this knowledge that the salvage operations 
were re-oriented, with the subsequent discovery of the source of 
failure at the rear A.D.F. window. The similarity between the 
evidence of failure on YP and on YU was a major reason for 
the Farnborough conclusion that the Elba accident was caused 
by structural failure of the pressure cabin, due to fatigue. 

Discussion of the Farnborough Conclusions.—There were two 
dissenting opinions on the cause of the accident Ar YP; those of 
Mr. Bruno Jablonsky and Mr. Walter Tye. Jablonsky’s 
submission that the cause was Redux failure due ~ ‘ouaid changes 
of temperature and to the pressurization effect was given sincerely; 
but it remained an opinion, unsupported by test-result figures or 
other proof. To the writer, the most conclusive evidence against 
his view lay not in the quoted test figures (taken under possibly 
unrepresentative conditions), but in the evidence of the wreckage. 
As Sir Arnold Hall pointed out, you can’t burst a balloon at two 
places, one after the other—and there was decisive evidence of the 
release of pressure at the A.D.F. window. 

Mr. Tye, chief technical officer of the Air Registration Board, 
admitted the likelihood that fatigue was the cause, but doubted 
that really conclusive evidence had been produced. His grounds 
for doubt were twofold. Firstly, identification of high-level 
fatigue, due to its relatively small number of applications of load, 
was difficult; and Mr. Tye did not accept certainty in such iden- 
tification on the extremely small relevant piece of YP wreckage. 
The second doubt concerned the probability of the occurrence 
of fatigue at 3,600 and 2,700 hours if an average Comet life was 
in the region of the 9,000 hours indicated by the YU tank test. 

This question of fatigue-life scatter between examples of 
apparently identical structures caused much discussion. The 
Farnborough view was that YP and YY were at the “short” end 
of the range and that YU was about average. A 3:1 ratio on 
either side of the average value (i.e., a total spread of 9: 1) was 
quite normal from previous experience, Sir Arnold had explained. 
Mr. Tye believed that the mathematical probability of two failures 
occurring at the short end of the range was small, but added the 
significant statement that, if YU proved to be an above-average 
specimen, his misgiving would disappear. 

The stress at the edge of a Comet window cut-out, extrapolated 
from a curve of strain-gauge readings on YU, was stated in the 
R.A.E. Report to be 70 per cent of the material’ $ ultimate tensile 
strength, at normal working pressure. One major item of new 
knowledge, Sir Arnold said, was that a structure having such a 
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high stress-level could safely withstand a static test of twice the 
working pressure, as had the de Havilland test specimens. It 
should perhaps be recorded that the R.A.E. extrapolation was not 
accepted unreservedly by the de Havilland company, and there 
was further discussion on the subsequent calculation made by 
Sir Arnold Hall on the basis of Dr. Green’s 1945 Royal Society 
paper. It appeared clear, however, that the general level of stress 
around cut-outs was high, and that the presence of individual 
stress-raisers such as rivets, bolts or cracks would further accelerate 
the onset of fatigue. 

The fatigue weakness of the Comet cabin was unexpected, due 
mainly to the 18,000 repeated loadings to which a representative 
cabin section had been exposed at Hatfield. In addition, the 
general stress level was believed to be not greater than 50 per cent 
and, as mentioned, a static test at twice the normal working 
pressure had been made without failure. Although the possible 
effects of static pre-loading were not ignored, it had been thought 
by the company that there was a sufficient margin, between the 
life implied by the repeated-loading test and the hours then flown 
by Comets, to allow further testing in safety. 

The fact that alternative causes of the YP disaster were not 
discussed at length during the Inquiry was not due only the 
overwhelming circumstantial evidence of fatigue. The Farn- 
borough investigations had gone into all possible alternatives, 
and it was not merely personal opinion that Sir Arnold Hall 
gave in reply to the questions that were put, but in each case 
firm conclusions based on sound scientific reasoning. 

Concerning the much-publicized question of “manufacturing 
cracks,” it was possible by the end of the Inquiry to see this in 
clear proportion. While those found on YP and YU did not 
apparently cause failure in either case, independent scientific 
opinion remained that cracks of any kind in a pressurized cabin 
were not a good thing. 

The decision to resume Comet services following the “London 
Airport investigation” of the aircraft after the Elba accident 
appeared to be based on somewhat doubtful grounds—until the 
Court heard Sir Arnold Hall, as a member of the Air Safety 
Board, speak on this aspect. Not only was there no reason to 
expect at that time further evidence from the wreckage but, he 
revealed, there were sound technical reasons for believing that 
very little of use (and, indeed, very little at all) would be recovered. 

One could not help thinking, incidentally, that if the exceptional 
clarity of expression and conciseness in description of Sir Arnold 
Hall and Mr. Tye had been possessed by the other main witnesses, 
fewer false trails would have been followed during the course 
of the Inquiry. 

Interim Results of the Inquiry.—Until the report of the 
Inquiry is published, no comprehensive comment on the final 
results of the whole investigation can usefully be given. The 
extent of new knowledge can be indicated, however, and the 
future plans of the A.R.B. and of de Havillands have already been 
outlined. 

The state of knowledge concerning high-level fatigue in pres- 
sure cabins, fatigue-testing technique, and the extent of the pos- 
sible influence of static pre-loading on repeated-loading tests, has 
been extremely rapidly advanced as a result of the investigations. 
Although it is true that the fatigue problem was being considered 
previously in the industry, the equivalent of many years’ normal 
work has been done in months as a result of these -wo disastrous 
accidents. 

The Air Registration Board’s proposed new requirements, 
announced on November 12th, call for the testing of two com- 
plete airframes of each new aircraft, one for static strength and 
one for fatigue. Complete cabins are to be fatigue-tested in tanks 
similar to the one in which YU was so tested, at least until the 
subject of fatigue is much better known. 

Steps to correct (on Series 2 and 3 Comets) the weaknesses 
revealed during the Inquiry were announced by the de Havilland 
company on November 23rd (see page 811). In addition to skin- 
thickening and re-design to improve fatigue characteristics of 
both pressure-cabin and wings, other improvements are intended 
to remove _ minor non-contributory faults disclosed in the 
R.A.E. repo: 

Lester t back, the significance and value of the Comet Inquiry 
is clearly much greater than in its implications for this particular 
aircraft. Thanks mainly to the thoroughness and detail of the 
Farnborough investigation, the lessons are here to be noted by the 
entire aircraft industry—both in this country and abroad. One 
can only hope that the lessons will be learned and world aviation 
will thereby enter a new phase of speed and safety. K.T.O 
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Main entrance to Renfrew's new 
terminal building, the official open- 
ing of which is reported below. The 
cantilevered members of the high 
concourse roof are partially sus- 
pended from the parabolic arch. 


RENFREW’S 


AN important step forward in the development of civil aviation 
in Scotland was given official acknowledgement last Friday, 
when the new terminal buildings at Renfrew were declared open 
by Mr. J. Boyd-Carpenter, Minister of Transport and Civil 
Aviation. 

Ceremonially speaking (writes our correspondent) the day began 
about noon, when a Viscount bearing the Minister, Lord Douglas 
of Kirtleside, with his fellow-directors of British European Air- 
ways, let down from the pressurized tranquility of 20,000ft and, 
after some peregrination through the local smog, landed prettily 
on the north-south runway. 

The visitors were greeted at the tarmac by Mr. Tom Kerr, 
the Lord Provost of Glasgow, Sir Patrick J. Dollan, chairman 
of the Scottish Advisory Council for Civil Aviation, and other dig- 
nitaries, and then repaired to a reception room (normally the 
Customs hall) to pay their respects to a distinguished company, 
and also to the wine of the country. 

Those who lingered outside to inspect the Viscount—now a 
familiar sight in Scotland—did not fail to notice a red leather 
despatch box bearing the Crown cypher and clearly visible through 
one of the rear windows. Though he was later to have meetings 
with various interested parties, the Minister was careful, in his 
brief remarks declaring open the new terminal, to discourage 
speculation as to whether the contents of that box corresponded 
with the matter uppermost in many minds—namely, what is to 
happen to the maintenance base. 

Instead, he harmonized on the theme of what he conceived to be 
a new departure in the history of British civil aviation—meaning 
the terminal, which is the first permanent one to be completed 
by the Ministry since the end of the war. Having spoken thus, 
the Minister signalled to two air hostesses—duly delectable in 
the livery of B.E.A. and Hunting Clan—who thereupon unveiled 
a panoply of flags about the main doorway. 

And so to lunch, understood to have been a noteworthy affair by 
those uninvited, many of whom either sustained themselves at the 


NEW LOOK 


cafeteria on sandwiches intermittently supplied from upstairs, or, 
as in the case of one surprising omission, departed the scene 
forthwith in high dudgeon. 

Food for thought was provided, however, by the arrival of a 
B.E.A. Rapide from Barra. One would have imagined that some- 
thing might have been made of this, the first passenger movement 
through the terminal since its official opening. But no, the small 
band of islanders—typical of a generation accustomed to the less 
palatial environment of the old terminal—were allowed to wander 
marvelling through the new concourse before departing, unseen 
and unsung, for the airport bus without. 

To return, however, to the terminal; Mr. Boyd-Carpenter was 
clearly justified in ascribing to the new buildings—a p!an of which 
appeared in Flight last week—a sense of the spirit of the air age. 
The design, by Mr. William H. Kininmonth of Edinburgh, is 
reminiscent of the “South Bank Schoo!” with its impressive para- 
bolic arch and spidery cantilevers, although aecloser look reveals 
that here is a manifestly original work that may well serve as a 
protoype for future constructions by the Ministry. 

In terms of passenger comfort, the new buildings score full 
marks. The colour scheme is at once soothing and reassuring, 
catering and toilet facilities are easily located and well appointed, 
waiting accommodation is comfortable and informal, heating is 
unusually effective, and there are no draughts. 

The airport staff, too, seem remarkably keen and efficient, hav- 
ing none of that facile diffidence so prevalent—in one gale-blown 
traveller’s experience—at London Airport. 

In a word, the people of Scotland have, in the “new” Renfrew, 
an airport of which hey can justly feel proud. 


THE LORDS AND THE BRITANNIAS 


MUCH thought was given by both Houses of Parliament last 
week to the future intentions of B.O.A.C. with regard to 
new aircraft. It is believed, also, that the matter was raised at 
a meeting of the Cabinet—an impression sus- 
tained by the presence of non-Cabinet minis- 
ters, including the Ministers of Supply, 
Transport and Civil Aviation, and the Secre- 
tary of State for Air. 

Lord Selkirk, the Paymaster General, was 
replying to a question from Lord Balfour of 
Inchrye, who requested a White Paper setting 
out the most recent information on compara- 
tive estimated performances, delivery dates 
and costs of the British and American types 
under consideration, together with a summary 
of the main causes of de‘ay so far affecting 
forecast delivery dates of the British types. 
He asked that this White Paper be issued 
before the Government assented to the pur- 
chase of further American civil aircraft by 
B.O.A.C. 

In stating his case, Lord Balfour remarked 
that the issue went beyond the highly impor- 
tant B.O.A.C. conmercial operational con- 
siderations; it affected the prospects of 
Britain’s well-being in the operational and 
manufacturing aircraft field. Any decision 


An interior view of Renfrew’s restaurant, situated 
on a gallery overlooking the main interior con- 
course on one side and apron area on the other. 
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Renfrew’s tower and 
terminal seen from the 
apron. A covered way 
runs along this side of 
the building; behind 
the tower are the 
meteorological and 
operations offices. 


to extend to future years—probably well into the 1960s—the use 
of American equipment on the North Atlantic route was a major 
decision. 

He then discussed the arguments for and against the proposal 
to consider the DC-7D and said that those critical of the proposal 
contended that the British manufacturers could satisfy B.O.A.C.’s 
needs by 1958 with aircraft such as the Britannia and Comet 3, 
and the various projects in hand at Handley Page and Vickers. 

If the order went to America, it would have an effect on British 
prestige and prospects, particularly in world export markets, 
affecting the sale of British aircraft, probably until 1970. If the 
order did not go to the United States, it would be for the Govern- 
ment to insist upon, and to assist in, a tremendous effort on the 
Britannia, and possibly other British types, on a scale which had 
not hitherto been in force. 

Lord Ogmore, speaking of “a devastating blow at the British 
aircraft industry,” said that the crux of the matter was whether the 
Britannia was intended from the beginning for the North Atlantic 
route: there was a difference of opinion on that question. 

In reply, Lord Selkirk said there was no lack of confidence 
in the Bristol company; B.O.A.C. had not cancelled their order 
for 25 Britannias. He then referred to the original White Paper 
(Cmd. 6712) which preceded the legislation setting up the Cor- 
porations, and which indicated that it was the general policy of 
the Government to require the Corporations to “fly British.” As 
a result of war-time impediments, however, it was recognized that 
some alternative temporary arrangements might have to be made 
for routes for which no suitable British aircraft was available. 
That remained the general policy today. 

He next made the point that the choice of aircraft was primarily 
the responsibility of the board of the Corporation concerned. 
The purchases of aircraft were subject, of course, to Government 
approval of capital expenditure, but this did not mean that the 
Government selected the aircraft which were to be purchased. 

Speaking of the effect of technical developments on production 
schedules, Lord Selkirk recalled that the Britannia, when started 
in 1947, was an aircraft of 90,000 lb gross weight; today it weighed 
150,000 Ib. Originally it was designed to carry 32 passengers; 
it now had to carry 90. First it had 
— engines, now gas turbines. In 

ct, there were three different types of 
gas turbines which might be incorpor- 
ated during the next two years. 

In 1949, B.O.A.C. ordered 25 Britan- 
nias. In May 1953, it was decided that 
15 should be Mk 100s, with Proteus 705 
engines, and ten Mk 300s, with the Pro- 
teus 755. Delivery dates had been 
postponed from 1954 to 1955. This 
gave a delay on present estimates of 
some 14 months, six of which could be 
attributed to the loss of a prototype and 
eight to changing requirements. 

The manufacturers hoped that the 
Mk 100 would be delivered to B.O.A.C. 
next year, and the Mark 300 the year 
after. This meant that the time taken 
from drawing up of the initial specifi- 
cation to the granting of a C. of A. 
would be rather over eight years—not 
an unusual period of development for 
a large and advanced type of aircraft. 
The figures for well-known American 
aircraft were not dissimi'ar. 


The very evident anxiety underlying One of Tasman Empire Airways’ DC-6s, ZK-BGA, seen at Mascot Airport, Sydney, after arrival 
t from Auckland. T.£.A.L. purchased three machines of this type from B.C.P.A. when the latter 
was echoed next day in the Commons, _ airline was incorporated in Qantas, and now operates them on the Auckland-Sydney, Christchurch- 
when the Chancellor of the Exchequer, Sydney and Christchurch-Melbourne routes, and also between Auckland and Nandi, Fiji. 


this interlude in the House of Lords 


t 


Mr. R. A. Butler, was asked—in reference to the DC-7D proposi- 
tion, among others—what steps he was taking to assure, by ex- 
change control means or otherwise, that the nationalized industries 
pursued a policy calculated to maintain British industrial prestige 
and interests upon international markets by buying British. 

Mr. Butler replied that the Government’s policy was that the 
nationalized industries should be guided by normal commercial 
considerations in their purchasing policy, subject only to such 
restrictions as were necessary to protect the balance of payments. 

Later, however, he commented that while he thought Govern- 
ment policy should remain as it was, there was undoubtedly 
anxiety on these matters. These had to be investigated to see that 
there was absolute fairness. 

It may be remarked here that recent wry comments by Treasury 
representatives have raised doubt as to whether there is at present 
“absolute fairness” on the part of America vis-a-vis liberalization 
of trade. There may be more in Mr. Butler’s comment than first 
meets the eye. 


VISCOUNT AMERICAN AFTER-SALES SERVICE 


E Vickers-Armstrongs Company have now completed plans 
for Viscount after-sales service to Capital Airlines, and talks 
in Washington this week have been concerned with putting these 
plans into operation. Officials of the company’s service 
departments left London last Friday; heading the team was 
Mr. A. H. C. Greenwood, assistant general manager (service). 
Other Vickers representatives were Mr. P. Blandford, Mr. 
R. H. Botterill, Mr. W. J. Young and Mr. E. J. Cockell. As 
announced recently, the most important feature of the plans for 
servicing and spares provisioning of Capital’s Viscount fleet is the 
establishment of a Vickers-Armstrongs spares store in the U.S.A. 
This is being set up at Alexandria, Virginia, a few miles from 
Capital Airlines’ base at Washington Airport. 

From this store all Viscount airframe and accessory spare parts 
(with the exception of engine spares) will be made available to 
Capital Airlines on demand, on an over-the-counter basis. These 
supplies will be administered by Mr. Young. Mr. Botterill, 
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Last month B.0.A.C. Stratocruiser 
G-AKGJ “Cambria,” with Capts. 
Lorraine and Fair in command, 
made a proving flight to Piarco Air- 
port, Trinidad, and Seawell Air- 
port, Barbados, where it is shown 
right. This was the first visit by 


@ B.O.AC. Stratocruiser to either 


of these West Indian airports. 


Vickers technical representative with Capital Airlines, is to open 
an office in Washington, and Mr. Cockell is the first of the com- 
pany’s service engineers who are to assist and advise Capital on 
the maintenance of their Viscounts. 


CARAVELLE PRESSURE-TESTS 


OME details have been released of tests carried out between 
June 14th and October 19th at Toulouse on a section of the 
pressure cabin of the S.E. 210 Caravelle twin-jet airliner. The 
specimen—a 2.5 m (8ft) section of fuselage containing two 
windows, one of which incorporated an emergency exit—was first 
subjected to 40,000 cycles of pressurization at a differential 
pressure of 9 Ib/sq in. This is regarded, incidentally, as the 
equivalent of 80,000 flying hours. The section was then subjected 
three times to the “elastic limit” pressure of 12 Ib/sq in; and, 
finally, the “explosive pressure” of 18 lb/sq in was applied three 
times. To all these tests, it is stated, “the airframe responded 
perfectly.” 
The Caravelle fuselage incorporates the nose assembly of the 


TRONG following winds enabled a P.A.W.A. Stratocruiser to 
average more than 370 m.p.h. from New York to Paris on 
November 27th. It covered the 3,625 miles in 9 hr 42 min—five 
minutes less than the previous record time, set by a Super Con- 
stellation of Air France. 


The A.R.B. announces the 
appointment of Mr. J. G. M. 
Pardoe to the new post of deputy 
chief technical officer. Mr. Par- 
doe has been an assistant to Mr. 
W. Tye, the chief technical 
officer, since he joined the Board 
in 1945; his main work has been 
the design investigation of civil 
aircraft and their equipment. 
Previously, Mr. Pardoe was with 
the Air Ministry as a senior 
inspector of accidents. 


Mr. J. G. M. Pardoe, A.F.R.Ae.S. 


* 


The central terminal area of London Airport, which should 
come into use next March, will initially be used only by short- 
haul services; for some time to come long-haul services will use 
the existing facilities at “L.A.P. North”. (The words “short- 
haul” and “long-haul” in our caption to photographs of the 
central area in last week’s issue were inadvertently transposed.) 


A senior captain of Stratocruisers on B.O.A.C.’s North 
Aulantic route since 1950, Capt. David A. Brice has recently 
resigned from the Corporation to join the Board of Sir Henry 
Lunn, Ltd., the travel agency. As managing director of this 
company, he will be responsible for management of its London, 
provincial and overseas offices. Other members of the Board are 
Mr. Harold Bamberg (chairman), Sir Arnold Lunn, Mr. Peter 
Cadbury and Mr. W. Brian Cleaver. Capt. Brice, who learned to 
fly with the A.S.T. in 1937, served with the R.A.F. and with 
B.O.A.C. during the war. Later he became chief pilot of B.S.A.A., 
and also served as operations manager, Silver City Airways, and 
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Comet, and it would presumably be quite simple for S.N.C.A.S.E. 
to adopt any modifications required as a result of the Comet 
inquiry. It is not yet known whether the complete pressure cabin 
of the Caravelle will be tank-tested. 


HARD-WORKING HERMES 


FF Xx-B.0.AC. Hermes of Britavia, Ltd., have for the past few 
months been operating regular trooping flights to Nairobi 
and Cyprus and, occasionally, to Singapore, Aden and Malta. 
The company speaks highly of their performance, stating that not 
one flight has been cancelled for mechanical reasons since the 
first of their six Hermes 4As was delivered on July 13th. The 
second arrived on July 24th, three more were delivered during 
October and the sixth should be commissioned within a few days. 

Utilization of the Britavia Hermes fleet has been extremely 
high, and an average block speed of 215 m.p.h. has been achieved. 
Two of the aircraft are fitted to carry 56 passengers, and the other 
four are 68-seaters. Registrations of the Hermes are G-ALDI, -], 
-K, -P, -U and -X. 


as director of training, Skyways, before rejoining B.O.A.C. For 
the past year he has been Master of the Guild of Air Pilots and 
Air Navigators; a note on his successor, Capt. Harrington, appears 
below. 


* 


Cuba’s international airline, Compania Cubana de Aviacion, 
last week inaugurated a Super Constellation service from Mexico 
City to Madrid via Havana, Bermuda, the Azores and Lisbon. 
The first of this company’s three Super Connies has established 
an unofficial record for the 2,300-mile journey from Havana to 
Los Angeles, covering the route in 7 hr 20 min at an average 
speed of just over 313 m.p.h. 


Lufthansa’s first two Convair 340s completed their delivery 
flights from San Diego to Hamburg on Monday. The aircraft 
were brought over by American captains with German co-pilots. 
Two more Convairs await delivery. 


A bilateral agreement now being negotiated between Canada 
and Japan will provide for the operation of a Tokyo-Vancouver 
service by Japan Air Lines. The route is already served by 
C.P.A. under a permit granted by the former occupation govern- 


ment of Japan. 
* 


Capt. J. C. (“Jackie”) Harring- 
ton, whose installation as Master 
of the Guild of Air Pilots and Air 
Navigators took place on Tues- 
day, has been in aviation since 
1920, when he joined the R.A.F. 
as a boy artificer at the age of 
154. He gained his R.A.F. wings 
six years later and joined 
Imperial Airways in 1932, 
tecoming a captain in 1935. 
Wartime and post-war service 
with B.O.A.C. in both pilot and 
executive capacities culminated 
in Capt. Harrington’s present 
appointment as Deputy Opera- 
tions Director (Operations), 
which he has held for the past 
three years. 


Capt. J. C. Harrington, O.B.E. 
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lots of pipes ‘ 
j —but no 
smoking! 


network of 


This 


pipe-lines carries an 


ever flowing variety of liquid 


solvents—some natural, some 


synthetic—from their storage 


tanks to the point at which they 


are introduced into large 500 


gallon mixing vats. New solvents 


are constantly being investigated 


by alert research chemists in 


order to establish their suitability 


for use in current production or 


for incorporation in develop 


ment formule. 


; In many instances the introduction of a new 

: raw material has made protection by Cellon | 
sis) Finishes available to specialized branches 


of industry where previously paint 


protection has been desirable but 


impracticable. 


Battery of 500 gl. mixing vats. 


There is a complete range of exterior and 
Cellon interior finishes to approved specifications 


for all Civil and Military Aircraft. 
A detailed booklet can be sent and 


Finishes technical advice on application method 


Aireralft 


ues is freely available against all aircraft | 
industry enquiries. 


bea Kuneston 


Filling from a mixing vat through E L L ae N N il E t he best 


visible measuring tanks. 


1234 


Cvs-805A 


KINGSTON-ON-THAMES PHONE: KINGSTON 


CELLON LIMITED 
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valves 
for high-pressure 
pipe lines 


Expressly designed 
for the job! 


Normally our stocks of stan- 
dard valves are sufficient to 
meet urgent requirements. For 
large quantities, however, de- 
livery is from 8-12 weeks. 
Non-standard valves for 
special requirements gladly 
quoted for on receipt of details. 


BRITISH ERMETO CORPORATION LTD. 
Maidenhead, Berks. Telephone 2271-4 


Technical literature 
available on request 


You can photograph 
Christmas! 


And here’s the issue to tell you how—how to make 
your own Xmas cards, how to capture the mood of 
Yuletide shopping crowds or provide endless amuse- 
ment at Christmas parties. In another article it lists 
many useful photographic Christmas presents (some- 


thing you might well show to Uncle Fred or Auntie 


; Sue). All this and a lot more is in A.P.’s special Christ- 
| mas Number. Order it mow for next Wednesday. 


Out next Wednesday — Is. 


It’s all in the CHRISTMAS pmate ur 2 «|. 
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Royal Air Force and 
Fleet Air Arm News 


The Duke at R.A.F.A. Conference 


MARKING its silver jubilee, the Royal 
Air Forces Association is to hold its 
annual conference in 1955 at Eastbourne 
on June 4th and 5th. 

The Duke of Edinburgh, the Associa- 
tion’s new president, has expressed the 
hope that his programme will permit him 
to take part in some of the proceedings. 

More than 2,000 delegates and visitors 
are expected and 771 branches of the 
Association will represented. 


Hack Trophy Winners 


THs year, Scottish University Air 
Squadrons have taken the first three 
places in the annual competition for the 
Hack Trophy. Out of a possible 1,000 
points Glasgow obtained 739, Aberdeen 
722 and St. Andrews 713. 


Naval Scholarship Scheme 


AST week the First Lord of the 
Admiralty, Mr. J. P. L. Thomas, 
M.P., announced a Royal Naval scholar- 
ship "scheme whereby assistance is to be 
given to boys who wish to make the Royal 
Navy or Marines their career. It will 
enable them to remain at school until 
they reach the age of 18, when they can 
enter the Royal Naval College, Dart- 
mouth. A similar scheme in connection 
with the R.A.F. College, Cranwell, has 
been operating for some while. 

These scholarships, of which there are 
75 each year, are available to any boy who 
is under full-time instruction at a United 
Kingdom school which has facilities for 
educating him up to G.C.E. Advanced 
Level, or its equivalent in Scotland or 
Northern Ireland. Candidates must be 
between the ages of 15 years 8 months and 
16 years on January Ist, May Ist or 
September Ist for the award of scholar- 
ships in the summer, autumn and Easter 
terms respectively. Applications must 
reach the Admiralty by the previous 
November Ist, March Ist or July Ist, but 


Newly accepted by the Royal Navy, the aircraft carrier H.M.S. “Bulwark” has been carrying 
out steaming trials off the Isle of Arran and in the English Channel. She entered Portsmouth, 
her manning port, for the first time on Friday last. 


for the first two competitions the closing 
dates are January Ist and February 15th. 

Successful candidates who wish to serve 
in the Fleet Air Arm will first be trained 
in the executive branch at Dartmouth, 
later specializing in flying. 


Seafire Ceremony 


AS recorded last week, the last Super- 
marine Seafire squadron of the Fleet 
Air Arm was disbanded at Yeovilton on 
November 23rd. It was No. 764, com- 
manded by Lt-Cdr. B. Bevans, D.S.C., 
R.N., who led a final formation of eight 
aircraft in a fly-past before the disbanding 
ceremony. 

To mark the occasion, Jeffrey Quill, on 
behalf of Vickers-Armstrongs Super- 
marine, presented a Seafire model to Capt. 
A. F. Black, D.S.C., R.N., commanding 
officer at Yeovilton. 

It was singularly appropriate that 
Jeffrey Quill should have made this 
presentation, because nearly 20 years ago 
he did most of the testing of the original 


Farewell to the Seofire: Jeffrey Quill presents a model to Capt. A. F. Black and Lt-Cdr. B. Bevans leads a final formation over Yeovilton. 


prototype Spitfire, from which all the 
latter marks and the Seafire were derived. 


Badge for No. 3509 F.C.U. 


cag! last, at a ceremonial 
W. J. Crisham, C.B., C.B.E., 
AOC. ‘12 Group, Fighter 
presented to No. 3509 (County of Stafford) 
Fighter Control Unit, R.Aux.A.F., their 
official badge, recently approved by the 
Queen. It was accepted by the command- 
ing officer W/C. A. C. Cooper. 
uring the cermony there was a fly-past 
by eight Meteors of No. 610 (County of 
Chester) Squadron, R.Aux.A.F., led by 
S/L. J. E. Storrar, D.F.C. 


Reunion 


HE ninth reunion dinner of No. 83 

Group Officers’ Association is to be 
held at Lendendecrs House, Park Lane, 
London, on Saturday, December 11th. 
Tickets (£1) and particulars are obtainable 
from F/L. F. B. Berry, 11 Bush Hill Road, 
London, N.21. 
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R.A.F. MANPOWER PROBLEMS 


culties in the R.A.F. forms the major 

portion of the Eighth Report from 
the Select Committee on Estimates—Royal 
Air Force Non-flying Establishments [price 
ls 3d, H.M. Stationery Office]. The in- 
quiries on which the report was based 
mainly concerned the two training com- 
mands and Maintenance Command. 

Under the heading “Control of Estab- 
lishments,” it is pomted out that from 
April Ist, 1954, a system has been in force 
by which control has been partially decen- 
tralized: commands are now given an 
establishment ceiling below which they 
may vary their local unit establishment. 
The Report explains that 

“In addition to substantive establishments, 
the Treasury also retain some control of actual 
posts. The Air Ministry are not allowed to 
create new senior posts without Treasury 
approval. That applies to Air Vice Marshals 
and all ranks above, and to Air Commodores 
and above at the Air Ministry. The Ministry 
are also obliged to obtain the Treasury's con- 
sent before forming a new Branch of 
Command.” 

It is, however, the shortage of skilled 
men and the deterrents to regular engage- 
ment in the R.A.F. that has most concerned 
the committee. There are, they report, 
grave and persistent shortages of skilled 
men, notably in the electronics, radio, 
radar and instrument trades and these 
shortages are most serious in the highly 
skilled grades. The Report states :— 

“Most stations in the R.A.F. are now under- 
manned in the advanced trades and this has 
resulted in excessive pressure on those men 
who are available. These advanced trades- 
men, who are gravely below strength, cannot 
supervise properly because they have to do 
themselves much of the work that ought to be 
done by men with rather less skill... . 

“Further, the advanced tradesmen cannot 
give sufficient time to the highly skilled work 
for which they alone are qualified, because of 
the excessive amount of supervision they have 
to give to the relatively inexperienced crafts- 
men who are in their charge. 

“Most stations are getting their tasks com- 
pleted by overworking their few advanced 
tradesmen and by improvisation. In many 
cases, total strengths are above establishments, 
but this is often due to an attempt to compen- 
sate for the lack of the right type of advanced 
tradesmen cither by having a surplus of 
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mechanics or by misemploying other types of 
advanced tradesmen. Either of these courses is 
wasteful.” 

The committee consider that a great 
saving in the demands for the highly skilled 
craftsmen would be achieved if instru- 
ments and sub-assemblies were returned 
to the manufacturers for repair and re- 
issue. Such a system, it is admitted, would 
necessitate the building up of very large 
replacement stocks. 

Details are given of the contract granted 
to Flight Refuelling, Ltd., to operate a 
jet-flying training school at Tarrant 
Rushton. Service instructors gave tuition 
in aircraft serviced by civilians, and the Air 
Ministry estimate that the work the firm 
did with 145 civilians would probably 
have required about 350 Servicemen. 

Undermanning in the higher technical 
grades, says the Report, is an expensive 
problem. Another, more widespread and 
much more expensive, is the small number 
of volunteers for long-term regular engage- 
ments, resulting in about 75 per cent 
the ground staff being on engagements of 
five years or less and over 50 per cent on 
National Service or three-year engage- 
ments. One consequence, it is pointed 
out, is that whereas a course of training 
nsed only be given once if the trainee 
intends to serve for 20 years, it has to be 
given four times to men engaging for five 
years and ten times to National Servicemen. 

Principal deterrents to regular engage- 
ments, the Committee consider, are bad 
accommodation — particularly married 
quarters—difficulties over children’s edu- 
cation, and what is termed “turbulence,” 
or the unceasing movement of officers and 
men from station to station. In six months 
ended April 30th, 1954, 13.4 per cent of 
the trained regular ground airmen moved 
from one place to another; overseas post- 
ings accounted for another 10.7 per cent 
and losses to civil life a further 19.8 per 
cent. In fact, it is stated, quite apart from 
the movements of trainees and National 
Servicemen, nearly half of the trained 
regular ground staff moved. 

Another aspect commented upon is the 
stage in flying training at which trainees 
may be found unsuitable. The cost of 
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training a pilot, in pay and allowance only, 
is between £3,500 and £5,000, and this is 
only about ten or 15 per cent of the full 
cost. Probably, the Report continues, the 
most testing time comes with the change- 
over to jet flying and suggests that tests 
should be made at an earlier stage. 

Under the heading of “Costs and Finan- 
cial Control,” the Committee consider that 

. . as the ceiling of estimated cost for 
each Command is fixed within the Air Ministry 
as a result of calculations based on the 
materials and manpower required to achieve 
the tasks facing each station it could do no 
harm and would help keenness and efficiency 
if those figures were known at each station. 
Further, it seems clear to them that if a Com- 
mand, whilst maintaining efficiency, carried 
out its task below the ceiling of cost, it would 
be an added inducement to Commanders-in- 
Chief to achieve that desirable result if they 
were permitted discretion in the diversion of 
the money saved to other activities within 
their Commands in order to achieve greater 
efficiency thereby.” 

The final subject dealt with in the Report 
is headed “Encouragements to Efficiency.” 
The section opens with the following 
passage: “Your committee consider that 
it is not only in financial matters that the 
R.A.F. is uninformed. It seems to be” 
habitual for all members of the Service to 
be quite content to accept that the Air 
Mimistry is the closed repository of all 
information and the hidden source of all 
decisions. It is no doubt simpler for any 
department that their policies should be 
unquestioned and largely unexplained. In 
the case of the R.A.F., with its high pro- 
portion of specialized units and personnel, 
it is most essential that knowledge of 
policies and plans should be as widespread 
as possible even Commanders-in- 
Chief, whilst fully in control of the opera- 
tions of their Commands were too often 
in the dark about what they would be 
required to do next or the reasons why 
they were doing exactly what they were 
doing.” 

Later passages in the final section suggest 
that men working in places remote from 
those at which flying takes place should be 
afforded opportunities to see where and 
how some of the components they nor- 
mally handle are used in aircraft. 


O.U.A.S. ANNUAL DINNER 


HE annual dinner of the Oxford Uni- 
versity Air Squadron was held at the 


headquarters in Oxford on 
26th; and, once again, the 
University authorities in 
the squadron and in the R.A.F. was 
demonstrated—as was the importance 
which the R.A.F. attaches to this interest. 
As is now customary, the University was 
represented by the Vice-Chancellor, Mr. 
A. H. Smith, Warden of New College. 
The ex-Vice-Chancellor, Dr. Lowe, Dean 
of Christchurch, was also present, together 
with the junior and senior Proctors, the 
President of Trinity, the Warden of Mer- 
ton, the Master of St. Peter’s Hall, and 
the Registrar of the University. 

In proposing the toast of the guests, 
W/C. G. H. Nelson-Edwards, D.F.C., 
the commanding officer, drew attention to 
the fact that the squadron was now in its 
30th year, “a long time by RAF. 
standards.” He welcomed many Service 
guests, including Air Marshal Sir William 
Dickson, Chief of the Air Staff; Air Mar- 
shal Sir Dermot Boyle, A.O.C-in-C. 
Fighter Command; Air Chief Marshal Sir 
Robert Foster, a former A.O.C. Home 
Command; Air Marshal Sir Harold 


squadron’s 
November 
interest of the 


Lydford, retiring A.O.C-in-C. Home Com- 
mand; and his successor, A. Cdre. M. H. 
Dwyer. Three former O.U.A.S. com- 
manders were present, Air Chief Marshal 
Sir Guy Garrod, G/C. H. R. A. Edwards, 
and G/C. F. A. Willan. 

W/C. Nelson-Edwards reported that 
the squadron had had an average year, 
with eight members obtaining preliminary 
flying badges, two qualifying for Wings 
after short courses, and two gaining their 
Wings entirely within the squadron. 
Furthermore, Fighter Command had now 
taken over operational control of the 
F.C.U. Flight which, incidentally, had just 
received a “new toy” in the form of a 
synthetic G.C.I. trainer, and which was 
about to recruit its first women members. 

Replying, the Chief of the Air Staff 
confirmed the R.A.F.’s pleasure at the 
support of senior members of the Univer- 
sity and gave a hint that university squad- 
rons would share in the Provost-Vampire 
training sequence. He went on to pay a 
warm tribute to the Strategic Air Com- 
mand of the U.S.A.F., represented by Col. 
T. J. Dacey, which, he said, was holding 
down the peace of the world. In these 
critical times, the Communists were 


trying to make gains by “creepy-crawly 
methods,” but, he said, there was now a 
better hope of real security provided that 
“we see that we must remain strong, and 
we must be able to annihilate an aggressor 
if he tries to do it to us.” 

The Vice-Chancellor, proposing the 
toast of the squadron, began by hinting 
broadly that he would appreciate a lift in 
a squadron aircraft to York for an appoint- 
ment in the near future. The question of 
giving senior members of the University 
air experience had already been taken up 
with the authorities, and the Vice-Chan- 
cellor’s remarks confirmed that the desire 
to fly was not lacking in these quarters. 

The toast was replied to by P. A. A. 
Back, of Trinity College, who maintained 
the traditional features of this part of the 
proceedings. While drawing attention to 
the fact that the U.A.S.s were the last 
outpost of the R.A.F.V.R., and as such 
were neither fish nor fowl, he appealed for 
a more ambitious training programme. 
After his speech, he went up to receive 
from Air Marshal Sir Harold Lydford 
both the Siddeley Trophy for the best 
cadet in the squadron, the Hack 
Trophy for the best U.A.S. pilot. 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 


TH picture of the British flying-bomb Larynx, of 1927, printed 
in your issue of November 26th, served at once as a fillip to 
my morale (to think that such a promising device should have 
been developed fifteen years before Germany’s V-1), and as a 
goad to my indignation (that development should have been 
abandoned so prematurely). Should there have been no Air Staff 
requirement for a ground-to-ground flying bomb version, then 
surely the Larynx had the makings of an air-to-sea, or air-to- 
surface, weapon which might have served us well in later years. 
Church Stretton, Salop. F. MarTIN. 


Surviving DC-2s 


‘THE letter from Mr. Malcolm M. Lawrie (October Ist) in refer- 
ence to the sole remaining airworthy DC-2 in Australia— 
VH-CDZ—prompts me to send the following brief details of other 
aircraft of this type still in existence according to my DC-2 
historical file. 

In Finland there are two, both still flying with the Finnish 
Air Force. One bears the Serial DO-1 and is an ex-Finnair 
machine previously registered OH-LDB (2 Bristol Mercury VIIIs). 
The other is ex-K.L.M. PH-AKH, now fitted with Soviet M-62 
motors! In the U.S.A. there are still three flying—they are regis- 
tered N-39165, N-4835H and N-4867, the last-named being ex- 
TG-ACA of Guatemala and ex-NC-14296 of P.A.A.! 

In Mexico are three ex-U.S.A.F. C-33s flying with Aeronaves 
de Mexico S.A. Thirty-three C-33s were delivered to the U.S.A.F. 
in 1939—they had DC-2 type fuselages with DC-3 type wings and 
tailplanes and are popularly known as DC-24s! 

In Argentina there are two aircraft of the same series flying 
in the Naval Air Services, whilst in Uruguay there are yet two 
more: both of the latter are ex-U.S.A.F. and were originally sold 
to P.L.U.N.A. Airlines, who eventually disposed of them to private 
owners. 

In the Union of South Africa can still be seen ex-Phoenix Air- 
lines ZS-DFX (in the hanger at Wanderbroom airport). It has 
been partly re-built following its crash in the Sudan (October 
1952), but in all probability will be scrapped lacking a buyer and 
renewed C. of A. This aircraft is ex-Swissair HB-ITO and, 
having logged some 7,238 hours in 18 years, was sold to Phoenix 
(with its sister ship HB-ITE) in March 1952. HB-ITE, re- 
registered ZS-DFW, had a short-lived career, force-landing due 
to fuel shortage at Kosti (Anglo-Egyptian Sudan) in October 1952 
and becoming a complete “write-off.” 

Contrary to previous published reports, there are still seven 
“pure” DC-2s (including VH-CDZ) in existence today, plus 
seven DC-24s—total 14—half of which were most certainly built 
in 1935-6. 

Nairobi, Kenya. 


Tiger Squadron 
AVING just read “Taffy” Jones’s book Tiger Squadron, which 
turned out to be neither a complete autobiography nor 
history, I’ve come across one or two rather mystifying questions 
of fact. 

Firstly—“Grid” Caldwell. Taffy tells us that Caldwell made 
his celebrated dive from the wing of his S.E.5 as it crashed in our 
lines after a collision with Sidney Carlin, one day in September 
1918. 

Now in War Birds—reputedly the “diary of an unknown avia- 
tor” and generally supposed to be that kept by the late 
Lt. John MacDougal Grider of 85 Sqn, R.F.C.—we are told that 
Caldwell collided with W. J. Cairns; the entry is dated June 23rd, 
1918, and the event is said to have taken place “. . . the other day.” 

Secondly—James McCudden. Taffy records McCudden’s death 
in an accident flying out to take over 60 Sa on July 10th. War 
Birds entry noting McCudden’s death “. . . he hit a tree... 
is dated July 28th. 

Thirdly—Mannock. War Birds has him noted (July 20th is the 
date of entry) as being killed before McCudden, and says that he 
took off with Lt. Inglis late in the afternoon. Taffy—who, of all 
people, should know—gives the date as July 26th, and says 
Mannock and Inglis went out “ . at the crack of dawn. io 

Another point of comparison between the two volumes, of 
which I am inclined to back Taffy Jones’s, is that Tiger Squadron 
mentions a party to celebrate Mannock’s D.S.O., at which party 
were Springs, Grider and Callaghan, of No. 85 Squadron. Now, 
despite the fact that War Birds pays as much, if not more, attention 
to the festivities as to the fighting—in my edition there are some 
156 pages before the shooting starts—there is no mention whatso- 
ever of this shindig, which seems to have been something of a 
well-flung fling. 


Dennis M. POWELL. 


the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


The last point may seem a minor one, but taking them all into 
consideration, particularly the Caldwell episode (which seems to 
have taken place when the author of War Birds was apparently 
under ground) and the party on the strength of Mannock’s D.S.O. 
which took place before Grider (?) says he got to France. . . 
Well, what are we to believe? 

I can’t check, unfortunately, at the moment, the actual dates 
of Mannock’s and McCudden’s deaths, but, as I say, I should 
back Taffy Jones. 

Invergarry, Inverness-shire. ERIKA ZAHN. 
[Tiger Squadron was reviewed in Flight last week.—Eb.] 


Ambiguous Units 
LTHOUGH it is, apparently, quite impracticable to attempt to 
standardize units of measurement on a world-wide basis, 
surely something can be done to remove the present ambiguities 
and absurdities which beset all who attempt to prepare specifica- 
tions or to quote data for an international readership? 

In measuring aircraft speed the m.p.h. and km/hr are still widely 
adhered to, in spite of the obvious superiority of the knot. Even 
the knot is an indefinite unit, for several countries use the standard 
nautical mile of 6,281ft, whereas it is generally thought of as 
6,080ft in this country. A knot can also be a unit of length, equal 
to between about 47 and 55ft, according to a number of very 
nautical variables. 

Possibly the best (or worst) example of lack of uniformity is 
found in measuring the fuel carried by an aircraft. For example, 
the Britannia 300 L.R. has a total tankage of 8,300 gallons. In 
America this volume measurement is equal to 10,000 (U.S.) 
gallons. The weight of kerosine required to fill this Britannia’s 
tanks is equal to about 68,000 Ib. In English parlance this is just 
over 30 tons; in America, however, it is no less than 34 tons 
(short tons of 2,000 Ib). On the Continent, the volume might be 
measured in litres (37,750), and if the weight were expressed in 
tonnes the figure would be about 31. And B.O.A.C. Britannia 
captains will have to co-relate gallons-gone with pounds-per-hour, 
while filling in their load-sheet forms with the cryptic figure 
“30,900”"—kilogrammes, of course. 


London, W.1. PERPLEXICUS. 
IN BRIEF 
Inquiring about French ultra-light home- 
construction drawings, an American reader, . James C. 


Griffin. Jr., says there is a rapidly growing ~~ Ry in is ieee built 
aircraft in the U.S.A. The Experimental Aircraft Association, 
together with the Civil Aeronautics Administration, encourages 
such construction so long as builders use sound structural prac- 
tices and operate the aircraft in accordance with regulations. He 
adds that, unlike the “all-wood” French designs, American kits 
mostly require the buyer to have some skill as a welder or sheet- 
metal worker. 


FORTHCOMING EVENTS 


3. R.A.F. College, Cranwell: Boxing v. R.M.A., Sandhurst. 
4. R.A.F. College, Cranwell; Rugby v. R.M.A., Sandhurst. 
4. British Incerplanetary Society: Annual general meeting. 
8. R.A.F. College, Cranwell: Hockey v. Nottingham University. 
9. R.Ae.S. Section Lecture: “Problems of Structural Design,"’ by 
D. James, B.Sc., A.F.R.Ae.S. 
10. International Federation of Air Line Pilots’ Association: Tech- 
nical meeting on airborne radar. 
10. Helicopter Association: “Possibility of the Flight Simulator as 
a Training Aid to Helicopter Pilots'’—informal discussion, to 
be opened by Norman Hill. 
10. Women's Engineering Society: Members’ evening. 
11, British Interplanetary Society: ‘“The Planet Mars,"’ by P. 
Moore, F.R.A.S. 
. British Interplanetary Society (Midlands branch): “Civil 
Engineering on Other by M. S. Wright, 
14. Insticute of Transport Metropolitan Graduate and Student 
Society: “Modern Navigational Aids in Ships and Aircraft,"’ by 
C. Powell. 
16. Institute of Metals: “Melting and Casting under Reduced 
Pressure,"’ by Dr. H. H. Scholefield, Ph.D. 
16. R.Ae.S. 10th British Commonwealth and Empire Lecture. 
17. Institute of Navigation: “The me tt! of Dead Reckoning in 
Air Navigation," by C. Durst, O.B.E 
17. Institute of the Aeronautical Sciences: 18th Wright Brothers 
Lecture, by Bo Lundberg. 
18. British Interplanetary mq branch): “Debris 
in Space,"’ by E. Burgess, F.R.A 
18. British Interplanetary Society re Yorkshire branch): 
“Living in Space,"’ by M. S. Wright, B.Eng. 
e.S. Branch Fixtures {co Dec. 14): Dec.7, Bristo!, “Living Machines,"’ 
Ay Srey Walter. Dec. 9, /.0.W., annual general meeting and film show. 
Dee. 10, Bristo!, Christmas Ball (jointly with Inst. C.E., Inst. Mech.£. and 
Inst. S.E.). 
Dec. 14, Belfast, debate: “Modern Aircraft are Unnecessarily Com- 


plicated.” 
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THE AERONAUTICAL BOOKSHELF 


“Aircraft of the 1914-1918 War,” edited by D. A. Russell, 
M.I.Mech.E. Re-published by Harleyford Publications, Harley- 
ford, Marlow, Bucks. Illustrated. Price £2 2s. 

"THERE is such a deplorable dearth of reliable reference works 

on the aircraft of the 1914-18 war that any book dealing with 
the subject is sure to be eagerly seized upon by the many students 
who would know something about the early warriors. Quite 
naturally (but usually unfortunately) the contents of such books 
are accepted as gospel by the majority of their readers. 

Since this is so, it is a great pity that this second edition of a 
well-known book does nothing to improve matters, and is likely 
only to mislead the innocent and exasperate the more knowledge- 
able. Certainly the more obvious of the many errors which vitiated 
the first edition have been corrected, but a disappointingly large 
number remain. It seems reasonable to expect that many more 
could have been corrected in the seven years which have elapsed 
since the first edition appeared. There are still a few wrongly 
identified illustrations, and many irritating errors of detail remain. 
One has yet to hear authoritatively of a 200 h.p. geared Wolseley 
Viper, a “Phone” engine, a Short 184 built by Fairey or a D.H.5 
with its gun mounted to starboard—to quote only a few examples. 
There is also inconsistency in designating German types. Both 
Roman and Arabic numerals appear, whereas the German army’s 
official system used only Roman characters; thus, A.E.G. G.IV 
(not G.4), Pfalz D.VIII (not D.8). 

The greater errors are fortunately less numerous. Most astonish- 
ing is a detailed description of the Short N.2B seaplane, in which 
it is not only alleged that the Fairey Aviation Co. were contractors 
for the type, but that it came into service in considerable numbers. 
In fact, only two prototypes were built; and the only Short sea- 
planes built by Fairey were a batch of twelve Short 827s. The 
description of the Sopwith 2F.1 Camel is almost equally misleading 
and is illustrated by a photograph of an F.1 Camel. The statement 
that the design of the Supermarine Baby “seems to have 
influenced considerably by the Pemberton Billing Push-Prodge 
pusher scout of 1916” can only be dismissed as nonsense. 

It comes as a surprise to find, in an appendix which purports 
to deal with “experimental and rare types,” such machines as the 
Armstrong Whitworth F.K.3 (of which 400 were built by Hewlett 
and Blondeau), and at least eleven other types none of which were 
either experimental or rare. On the other hand, there are full- 
page descriptions of the Short Shirl and N.2B, Fairey F.127 (N.9), 
S.E.4 and Supermarine Baby, all of which existed as prototypes 
only 

Claims have been made about the completeness of this book’s 
coverage of its subject, yet one can find no mention of such 
operational types as the R.E.7, Short 827, or Brandenburg C.I. 
Of the many scores of fascinating Austro-Hungarian types which 
were built and flown during the war only the Brandenburg D.I 
and Phénix D.II are included, and they are not given their correct 
designations. 

Discriminating model-makers will regret that so few of the 
plans have been revised. No Armstrong Whitworth F.K.8 or 
Pfalz D_XII, for instance, ever looked like the three-view drawings 
reproduced in this book, to mention only two examples. 

It is as a collection of illustrations of some of the aeroplanes 
of the 1914-18 war period that this book has a value: most of the 
illustrations are well chosen and the standard of reproduction is 
high. Asa work of reference, however, it is of doubtful reliability. 

J. M.B. 


“The Amazing Mr. Doolittle,” by Quentin Reynolds. Cassell 
and Co., Litd., 37 St. Andrew's Hill, London, E.C.4. Price 18s. 

F you can remember the “pep talks” that Quentin Reynolds 

broadcast from London during the war, there will be little 
need to emphasize his ability to put over a story. When the story 
concerns the exploits of a man like Jimmy Doolittle, the result is 
inevitably a book worth reading. The style is very American, and 
occasionally one gets the impression that, to Mr. Reynolds, 
Doolittle can swim faster, dive deeper and come up drier than 
anyone else in the world. But could this have been avoided? 

What other stunt pilot of the 1920s held a doctor’s degree in 
aeronautical science? How many of them could have won a 
Schneider Trophy contest, led the famous Doolittle “suicide” 
raid on Tokyo in 1942, organized the 2,000-bomber daylight raids 
made by U.S.A.A.F. bombers from Britain, or persuaded a great 
oil company to stake its future on building plant to produce 
high-octane aviation fuel that nobody wanted? 

None of these things might have been possible but for the 
foresight of the U.S. Army who, in 1923, decided it was time 
aviation became more scientific and sent six officers to the Massa- 
chusetts Institute of Technology for an advanced course in 
aeronautical engineering. One of these officers was Doolittle. 
He was not exactly overjoyed about it at the time. Exploits 
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like his transcontinental flight in the previous year had earned 
him a reputation as a superb pilot, a certain amount of fame and 
an appointment as test pilot with the Air Corps Engineering 
School at McCook Field. He seemed an obvious choice to captain 
one of the Douglas World Cruisers with which the Air 
planned to encircle the world for the first time in 1924. 

His assignment to M.I.T. scotched that; but, afterwards, back 
at McCook Field, his flight testing became more scientific and his 
pioneer Report No. 203 on “Accelerations in Flight,” published 
by N.A.C.A., was soon as well-known in Warsaw and Weybridge 
as in Washington. In 1927, after calculating that his Curtiss 
fighter would survive the loads imposed on it, he did an outside 
loop—probably the first ever attempted. 

Intent on improving the safety of flight, he next turned his 
attention to bad-weather flying. With the co-operation of Dr. 
Sperry and a young man named Kollsman, he perfected an 
artificial horizon, directional gyro and barometric altimeter; then 
used them to make the first complete blind flight, including take-off 
and landing, with the aid of a radio beacon. 

Soon afterwards, Doolittle left the Service and joined the newly 
formed Aviation Department of Shell in America. At once he 
began his campaign for production of 100-octane fuel, which, as 
he proved, could increase the speed of a P-26A fighter by 7 per 
cent, its rate of climb by 40 per cent and decrease take-off 
distance by 20 per cent. He talked Shell into investing two million 
dollars in plant to produce it, although the Air Corps still showed 
no interest. Their faith in his judgment earned a rich reward 
during the war, in which the U.S.A.A.F. flew to victory on twenty 
million gallons of 100-octane each day. 

The story of the Tokyo raid is naturally a highlight of this book, 
and there are new details of how the Mitchell bombers were 
adapted and their crews trained to take-off in 500ft from a carrier, 
with a full load of bombs and fuel for 2,000 miles of flying. A 
few pages further on, we see a different Doolittle at work when, 
as the new commander of the U.S. Eighth Air Force, he recalled 
its bomber fleet from two major operations because the weather 
seemed likely to make a later return dangerous. 

Only a great pilot and a great leader would have taken those 
decisions, which nearly cost him his command because, by a tragic 
twist of fate, the weather did not deteriorate as expected on either 
occasion. And only a great man would have been content to take 
a back seat when the unescorted B-17 in which he was flying as a 
V.LP. passenger was attacked by four Ju 88s over the Bay of 
Biscay. Asked by the young pilot if he had any orders, he replied 
simply: “You're the pilot of this airplane, son, and you're doing a 
hell of a fine job.” There could be little better testimony to the 
quality of “the amazing Mr. Doolittle.” 


“Frigate Bird,” by P. G. Taylor. Angus and Robertson, Ltd., 
48, Bloomsbury Street, London, W.C.1. Illustrated. Price 15s. 
‘THE subject of Sir Gordon Taylor’s Frigate Bird is set out 

plainly in the opening sentence: “This is the story of the 
first flight from Australia to South America.” It is a story which 
Sir Gordon is superbly qualified to tell, for he is not only the 
man who inspired, planned and commanded the flight but also a 
fluent and expressive writer (Frigate Bird is his fifth book). 

In 1950 the author, as Capt. P. G. Taylor, G.C., M.C., put 
before the Australian Government his plan to survey the 
unexplored route to Valparaiso and to “reach out with a gesture 
of human relations to South America.” He proposed that the 
flight should be financed by a special airmail issue of 40,000 
five-shilling stamps; that the Catalina was the most suitable air- 
craft available; and that it should cross the Pacific in eight stages. 

Capt. Taylor’s brilliant record as an airman-explorer made a 
refusal unlikely. In 1934, as Kingsford-Smith’s navigator, he had 
taken part in the first west-east crossing of the Pacific. Five years 
later he surveyed the Indian Ocean, which today is crossed 
regularly by the Constellations of Qantas. Yet another first, in 
ee." was his flight from Mexico to Australia across the Central 

acific. 

Though, to Capt. Taylor’s disappointment, the airmail idea was 
not taken up, the Australian Government gave its blessing to the 
plan and told him to pick one of several R.A.A.F. Catalinas avail- 
able at Rathmines, N.S.W. There he chose A.24-385, had it over- 
hauled and named it Frigate Bird II, as a successor to the Catalina 
used for the Mexico-Australia flight. 

According to legend the frigate bird, or manatura, flies to Easter 
Island to lay one egg and die, never leaving the island alive. Two 
months previously a Chilean Air Force Catalina named Manatura 
had come to om | during take-off from Easter Island—and it was 
essential for Capt. Taylor to refuel here before attempting the 
final 2,000-mile hop to Valparaiso. But it was not so much Easter 
Island’s legend as its hazardous water conditions which worried 
the Australian airman. To overcome this problem Capt. Taylor 
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decided to fit Frigate Bird with JATO rockets, and here is his 
description of the trial before setting off from Grafton on 
March 14th, 1951:— 

“With a somewhat sickly effort at humour I smiled across the cockpit 
and said, “This is it, Harry [co-pilot Capt. H. Purvis]. Pour on the coal.’ 
_ “He handled the power as I took the Cat in my hands, worked her 
into the take-off, and snicked up the float-retracting signal for the 
Saw. As she reached full take-off power I pressed the first rocket 

tton, 

“The effect was phenomenal. 

“From the familiar steadily rising acceleration of the flying boat, she 
suddenly became a fighter; pulled us into the backs of our seats, and 
really went for the air. Lightly laden, she needed only one set of 
rockets. She was airborne in a few seconds. I could hardly believe it, 
but the water had gone. She was away. I laid her into a steady, climb- 
ing turn and we looked back, down to the drifting cloud of rocket smoke. 
This was the answer to Easter Island, if there was an answer.” 

The epic 13-day flight to Valparaiso is vividly re-created in 
Frigate Bird, which succeeds as well as any printed words could in 
taking the reader up alongside the Catalina’s five-man crew during 
their long hours between lonely ocean and remote stars. It is a 
book certain in its appeal to anyone living in the world of the 
airman, and this is not the limit of its appeal. 


“Aircraft Today,” edited by John W. R. Taylor. Ian Allan, Ltd., 
Craven House, Hampton Court, Surrey. Illustrated. Price 9s 6d. 
FoR quantity and quality this book is real value at less than half 

a guinea. Mr. Taylor is to be congratulated not only in securing 
contributions from—among others—Sir Frederick Handley Page, 
“Mike” Lithgow, Air Marshal Sir Robert Saundby, and Rear- 


THE 
INDUSTRY 


The R.D.F. Co., Ltd., are in production 
again after the disastrous fire which 
occurred at their Godalming factory 
last August. Here is seen the new 
balloon-shop, with girl operatives 
finishing the rigging of a 45,000 cu ft, 
six-man paratroop training balloon. In 
the foreground, fabric workers are 
completing an envelope. 


Alvis Progress 


| his address to shareholders, issued in advance of the annual 

eneral meeting of Alvis, Ltd., which takes place in Coventry 
on ember 14th, Mr. J. J. Parkes'(chairman) says that produc- 
tion of the Leonides engine reached its planned level towards the 
end (July 31st) of the year under review, resulting in an increase 
of 60 per cent over the total output for the previous year. Exist- 
ing contracts would maintain deliveries on this scale into 1956. 
The Leonides was now in use in some 15 countries and, installed 
in the Provost, was helping R.A.F. basic training units to achieve 
new records. 

Development of the 14-cylinder Leonides Major had already 
been justified by M.o.S. contracts for a substantial quantity to 
power the twin-engined helicopters designed by the Bristol Aero- 
plane Company for important réles in the Royal Navy and Royal 
Air Force. The decision to lay down a private venture batch 
of pre-production engines in addition to those covered by the 
original M.o.S. contract had made it possible to offer early delivery 
of engines for two additional aircraft types—the Westland 
Whirlwind helicopter and the Handley Page Herald. 


Welding 0.004 Stainless-steel Sheet 
ROM the General Electric Co., Ltd., come descriptive notes on 
a new seam-welding machine of their design and manufacture, 
lately installed at the Armstrong Siddeley works and now in use 


_ for the joining of stainless-steel outer layers of jet-pipe insulation 


blankets on Sapphire engines. 

Of the usual type of outer layer used in blanketing, the material 
is only 0.004in thick, and is therefore handled rather as though 
it were paper or fabric. At the Armstrong Siddeley works, after 
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Admiral H. E. Horan, but in collecting together eighteen rare 
photographs of exotic prototypes. These include the Siebel Si 201 
(never before illustrated), the submarine-borne Arado Ar 231, a 
twin-finned Prentice with Schneider Katz undercarriage, a 
Culverin-engined Fairey IIIF, the Hafner P-7 Rotachute, the 
M.L. 10/42 Flying Jeep, and the final version of the Fairey Primer, 
with revised rear fuselage and rear-view hood. 


OTHER BOOKS RECEIVED 


The Moon Puzzle, by N. O. Bergquist. Sidgwick and Jackson, 
em ; , Tavistock Chambers, Bloomsbury Way, London, W.C.1. 

rice 16s. 

Descent Into Danger, by Scotty Young. Allan Wingate (Pub- 
lishers), Ltd., 12 Beauchamp Place, London, S.W.3. Price 11s 6d. 

Mass-balancing of Aircraft Control Surfaces, by H. Templeton. 
yy and Hall, 37 Essex Street, London, W.C.2. Price 35s. 

All About Aircraft, by D. M. Desoutter. (A 400-page “com- 
pendium of sound aeronautical information”; illustrated reviews 
of current aircraft and engines are included in this informative 
volume.) Faber and Faber, Ltd., 24 Russell Square, London, 
W.C.1. Price 25s. 

Space, Gravity and the Flying Saucer, by L. G. Cramp. (A 
theory on the motive-power of flying saucers, illustrated with 
photographs and the author’s drawings.) T. Werner Laurie, Ltd., 
1 Doughty Street, London, W.C.1. Price 10s 6d. 

Swooping Vengeance, by Geoffrey Dorman. (An adventure 
story for boys, with a preponderantly aviation flavour.) Hutchin- 
son and Co., Stratford Place, London, W.1. Price 4s 6d. 


preliminary tack-welding, the sheets to be seamed are placed on 
a large work-table built round the welder head. The top electrode 
—a chrome-copper disc—and the upper of two pairs of guide 
rollers are then lowered on to the work. The operator brings the 
machine into action and the seam is made at a speed of 2 ft/min. 
The welder can be spaced 2, 3 or 4 cycles apart to give 42, 31 
or 25 welds to the inch. 

A feature of the machine is the use of a continuous wire electrode 
wound across reels. It is ordinary soft copper wire of 18 s.w.g. 
and it is passed continuously along a groove on the periphery of 
the bottom electrode disc, thus forming a new electrode surface 
for every weld and avoiding the necessity for constant redressing. 
The wire take-up reel, the bottom electrode disc and the lower 
of each of the two pairs of guide rollers are power driven by a 
fractional-h.p. motor. 


Control-cable Tension Regulators 


OPERATION of control cables is susceptible to a number of 
influences, among which may be mentioned temperature lag 
in relation to a rapidly changing airframe temperature; heating 
by cabin-heating or other ducts; flexing of aircraft structure in 
relation to cable runs which do not coincide with neutral axes; 
wear in pulleys and cables; and permanent deflection in parts of 
the control system caused by wear or excessive stress. 

Such influences can be encountered by employment of an 
automatic cable-tension regulator. A well-known American device 
of this type is the Sturgess regulator, made by the Pacific Scientific 
Co. of Glendale, California, the British and Commonwealth 
licensees for whom are Teleflex Products, Ltd., High Road, 
Chadwell Heath, Essex. 

In principle, these devices are designed for interconnection 
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between the two opposing runs of the cable system, their opera- 
tion being governed by the relative tension between the two 
cables. Basically, the Sturgess regulator consists of one or more 
compression springs exerting a force equal to the designed “rig 
load” of the cable system, in conjunction with a locking device 
which allows the springs to exert their influence only when the 
system is neutral, i.ec., when the tension of one cable exactly 
equals that of the other. In this condition the spring maintains 
the designed load on the cable, automatically compensating for 
any changes due to such effects as those enumerated overleaf. 

As soon as any control load is applied in either direction, by 
the pilot or from the control surface, the regulator locks and gives 


Normalair, Ltd., announce that their Australian subsidiary has 
recently moved into larger premises near Essendon Airport, 
Melbourne. The address is now: Normalair (Australia) Pty., 
Ltd., Matthews Avenue, Essendon, Victoria. 


Mr. G. W. Wells and Mr. P. F. Benton Jones have been 
appointed to the Board of the United Steel Companies, Ltd. 


High Duty Alloys, Ltd., announce that Mr. J. A. Wellings has 
been appointed director and vice-president of their associated 
Canadian company, Canadian Steel Improvement, Ltd., Etobi- 
coke, Ontario. Mr. Wellings joined H.D.A. in 1941 and, as 
divisional manager since 1948, has been responsible for the 
development of the company’s casting division at Slough. 


Mr. D. E. Ayres has recently been 
appointed sales promotion man- 
ager of Aerocontacts, Ltd., Gat- 
wick. He will be responsible for 
all activities other than aircraft 
sales, which have been taken over 
by @ new company, Aerocontacts 
(Aircraft Distributors), Ltd., under 
the management of Mr. M. J. 
Spence. Mr. Ayres has been res- 
ponsible for building up the 
parent company’s “Scoba” equip- 
ment supply scheme. 


A radio-controlled model aircraft, owned by Mr. H. L. O’Heffer- 
nan, recently flew for 2 hr 31 min, a performance which has been 
claimed for official confirmation as beating the existing world 
record of 1 hr 40 min. Two Venner H105 silver-zinc accumula- 
tors, each weighing only 14 oz, supplied power to the rudder 
motor, and another provided current for the valve filament in 


the receiver. 


J. H. Fenner and Co. Ltd., have published a new catalogue 
illustrating the products manufactured by their oil-seal division, 
which trades under the name of the Pioneer Ojilsealing and 
Moulding Co., Ltd., and whose factory is at Cottontree Works, 
Colne, Lancs. The catalogue deals with every aspect of the 
installation and application of oil seals, including recommenda- 
tion and advice on the use of the various types. 


IN BRIEF 


positive transmission. Each time the control column passes 
through the neutral position, however, the rigged load is reset, 
no matter how rapidly the action may take place. Thus, in flight, 
the regulator is locked most of the time, unlocking for instant com- 
pensation only when the applied load is zero. The mechanism is 
a simple mechanical one, no hydraulics or electrics being employed. 

Development of the Sturgess series began with the type R66A 
regulator for the Lockheed Constellation, and the series has since 
been expanded to a range of types which make units available 
for almost any control system requirement. Operation and instal- 
lation of the regulators are explained with exceptional clarity in 
a brochure which, obtainable from Teleflex Products, Ltd., also 
contains details of such ancillary equipment as direct-reading cable 
tensiometers. 


A study of corrosion phenomena and the nature and use of 
corrosion preventives has been published by C. C. Wakefield 
and Co., Ltd. (46 Grosvenor Street, London, W.1) in the form 
of a 48-page booklet illustrated with graphs, diagrams and 
photographs. 

Thermo-Plastics, Ltd., of Dunstable, Beds, have issued a 
leaflet giving details of their standard range of glass-fibre resin- 
bonded sheeting marketed under the name “Glascorein.” This 
material is stated to be as strong as, yet half the weight of, 
comparable metals, and to be non-corrosive, heat-resistant and 
dimensionally stable. 

From Cass and Phillip, Ltd., of Mark Road, Adeyfield, Hemel 
Hempstead, Herts, come details of their new electrically con- 
trolled chronometer-type elapsed-time indicator. This is an 
instrument designed to register accurately the operating hours 
of vehicles, engines, mechanical-handling equipment, machine 
tools—in fact, machinery of practically all types. 

The Plessey Co., Ltd., have lately introduced a new range 
of multi-way connectors giving 20-, 30-, 40-, 60- and 80-way 
linkages. The plugs and sockets of these small light-weight 
connectors are very compact, each being contained within a 
rectangular aluminium case, so that units may be set closely 
together on a chassis or panel. To assist in soldering, the rear 
ends of the contacts are staggered, while special machining 
permits flow of solder in the hollow plug pins. 


Mr. P. S. Firmin, A.M.1E.E., for- 
merly works manager of Waymouth 
Gauges and Instruments, Ltd. (a 
subsidiary of Smiths Aircraft Instru- 
ments, Ltd.) has been appointed 
works director. At the M.o.S. during 
the war he was responsible for the 
production of gunfire control and 
other instruments. 
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For many years the standard material for turbine blades, 
Nimonic 90 is rapidly finding other applications, among which 
is its use for springs operating at extreme temperatures. This 
application is dealt with in a new data sheet published by Henry 
Wiggin and Co., Ltd., and obtainable from their publications 
department at Thames House, Millbank, London, S.W.1. 


A portable shop-crane which should have many uses has been 
added to the range made by Chamberlain Industries, Ltd., of 
Leyton, London, E.10. There is no windlass, the jib being lifted 
by means of an hydraulic hand-pump. This pump operates at 
alternative rates: the total lift of 6ft may be secured by 24 
strokes of the pump handle (630 Ib/sq in) or 320 strokes (5,000 Ib/ 
sq in). Maximum lifting capacity is 5,000 Ib. 


This powerful ground power unit, used by P.A.A. to service their DC-68s 
and Stratocruisers at London Airport, generates 1,750 amp at 28.5 
volts. A McLaren M4 oil engine, developing 100 h.p. at 1,200 r.p.m, 
provides the power. The unit is on 24-hour duty, with a weekly 
servicing average of approximately 45 aircraft. 
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Are you experienced in the design of generating and 
electrical distribution systems ? 


We require men with Higher National Certificate, or equivalent, for interesting 


= work in the designs section of our laboratories which specialise in aircraft electrical | 
se generating systems and equipment. Additional experience in aircraft wiring and s 


distribution an advantage but not essential. This interesting work brings the 
successful applicants into contact with all phases of aircraft electrical engineering. 


Write as fully as possible, stating your age and experience to Group D, 
Personnel Dept., Rotax Ltd., Chandos Road, Willesden Junction, London, N.W.10. 


Publication: December 9th | SIR W. G. ARMSTRONG WHITWORTH 


| AIRCRAFT LTD. 

| JANE’S BAGINTON, Nr. COVENTRY 

| All the World’ GUIDED WEAPONS 

e or s There are vacancies for the following Technical Staff for , 

work on Guided Missiles: ey 
: A l R Cc R A F T ENGINEERS with University Degree or equivalent quali- -¢ 
vei fication and with experience on Service radar/radio eat 
a, 1954-55 equipment or similar industrial experience. Required for ¥ 
bo responsible positions to undertake testing and preparation : 
a Edited by LEONARD BRIDGMAN of guided missiles for flight trials. Age limits 27-38 years. ra 

| ELECTRONIC ENGINEERS with experience of research 


and development work on radar, television or similar fields, 
’ and preferably with Service experience. A University 
Degree or similar qualification is essential. Required to 
undertake research and engineering development on various 
forms of communication systems and for work connected 
with the overall electrical design of guided missiles. 
SENIOR AND JUNIOR STRESSMEN with either 
University Degree or H.N.C. for work on guided missile 
airframes. 
= DESIGN DRAUGHTSMEN preferably with experience 
- q on aircraft structures for work on guided missile airframes 
: and associated equipment. 
AERODYNAMICISTS required for work on all aspects 
of supersonic flight. Qualifications should be an Honours 
Degree in either Mathematics, Physics or Aeronautical 
Engineering. 
PHYSICISTS AND MATHEMATICAL PHYSICISTS 
to solve problems covering the whole Guided Missile field. 
Candidates should be capable of original work after 
suitable training. 
For successful candidates there are excellent opportunities 
£4 . 4 . 0 net carrying attractive salaries and conditions, as well as 
“ . participation in pension and life assurance schemes. Apply 
to Personnel Manager. 


ARMSTRONG-WHITWORTH AIRCRAFT LTD. 
64 
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ilustrated prospectus available from your bookseller, or from 


| SAMPSON LOW, 25 Gilbert St., London W.1 
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PRESS DAY — Classified advertisement 
“copy"’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 
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FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4 - per line, minimum * -, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/- 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 
London, 8. 

Orders and cheques sent in payment for advertisement: should be made payable to Iliffe & Sons, Ltd 
and crossed & Co 
Trade Advertisers who tse these columns regularly are allowed a discount of 5°, for 13, 10°, for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application 


Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus | - extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to ‘Box 0000, c/o Flight."" Dorset House, Stamford Street, 
London 1 

The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes : 
Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service ete. if the applicant is a man aged 1*-64 or a woman 
aged 18-50 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952 


AERONAUTICAL 


RADIO SERVICES LTD. 


Doman Road, Camberley, 
Surrey 


A.l.D. & A.R.B. APPROVED 


R. L. A. 


(British Patent No. 562795) 


LAMINATED ALUMINIUM 


Used by leading Engineers and Aircraft 
Constructors throughout the world. 
Sheet thicknesses 4,” to 4” with steps of 
.002” or .003”. 

GREATEST TIME SAVER WITH 
ACCURATE ADJUSTMENT 
Samples upon request 


B. ATTEWELL & SONS LTD. 


Shim Specialists 
SOUTHALL - MIDDLESEX 


PRESS NOTICE 
DECEMBER 17th ISSUE WILL CLOSE FOR 
PRESS WITH FIRST POST, WEDNESDAY, 

DECEMBER 8th 


AIRCRAFT FOR SALE 


Ww. S. SHACKLETON, LIMITED 
EUROPE’S LARGEST AEROPLANE DEALERS 


& ti 23 years at 175 Piccadilly 
, 132 different types of aircraft sold 
Offer for immediate delivery: 


D. H. DOVES 
PERCIVAL PRINC 


j j HANDLEY PAGE MARA’ THONS Phones: SOUTHALL 2888 & 3555 
As this will be our MILES Tyee 
last opportunity before MILES GEMINIS 
TIGER 
the New Year through AUTOCRATS 
AUSTER 
the medium of Flight AIGLET tAINER TRANSPORT AIRCRAFT 
MILES MAG 
we extend MILES MAGISTER AIRLINE AND EXECUTIVE 


AIRSPEED CONSULS 
s SHACKLETON. LTD., 175 Piccadilly, Lon- 
edon, W.1. Cables “Shackhud, London.” Tele- 
phone: HYDe Park 2448-9. [0070 


For Sale, Lease or Lease-Sale 
For complete market reports of 
available Beech, Convair, Curtiss, 
Douglas, Grumman, Lockheed and 
other twin- and four-engine air- 
craft, write or cable 


WILLIAM C. WOLD ASSOCIATES 


516 Fifth Avenue, New York 36, N.Y. 


Sincere Wishes to all 
our friends in the 
Industry for a 
MERRY CHRISTMAS 
and a very 


PROSPEROUS 


CARTWRIGHT HAMILTON AVIATION 


RIVATE owners! We offer our “personal” service 
to fulfil your requirements in the acquisition or 
disposal of any type of machine, and we now have 
available such aircraft as G.A.L., Cygnet, Hawk Major. 
Messenger, Cub J.3, Tiger Moth, Magister, Monarch, 
Dakota, Gemini, Q.6, Rapide, C.47 and York. 
LEASE contact Cartwright Hamilton Aviation, at 


282 Kensington High Street, London, W.14, and 
NEW YEAR at Terminal Building, Croydon Airport. Phone: Croy- Cable: BILLWOLD, New York | 
don 7744. (0751 
e : Camber 
AEROPLANES 
 athenathathnsthnethncthncthnathnetinstinetinstinal AEROPLANES, we have fine examples of the follow- GROU N D EQU ! PM ENT 
ing machines ready for immediate sale: 
AUSTER AUTOCRAT AUSTER V We have a very large stock of r 
Ss 
JACKS, TROLLEYS, ENGINE STANDS, 
DAKOTAS DOVES PLATFORMS, WORKING GANTRIES, 
LODESTARS RAPIDES 
&, DUNDAS, LTD. 29 Bury Street, London, TRESTLE LADDERS 
848. ies: ““Dundasaero, j j 
Piccy, London.” (0859 and other allied equipment 
FOR IMMEDIATE DELIVERY 
AEROSERVICES, LIMITED Send your enquiries to: ; 
FOR aviation supplies, including aircraft. engines, 
llers, accessories and spare parts, especially 
for uglas Dakota C.47. Write, call or telephone: =. 
CROYDON AIRPORT, ENGLAND we 
Tel.: CROydon 9373. Cables: Aecroserv, BLACKBUSHE AIRPORT - CAMBERLEY SURREY 
CAMBERLEY 1600 (Ext. 230) 
FLYING BOOTS 
Lined throughout with soft lux- SERVICE TRAINING, LTD. 
urious Sheepskin, these excellent as 
boots have all leather uppers, JHAMBLE. Southampton, 
leather sole, rubber heel, strap and ; i recon- * 
buckle adjustment and exclusive os, | | INVERTERS & SPARE PARTS 
calf retaining strap. with current Certificates of Airworthiness, and two J 
Sizes, Lodies 5-9 Gents 5-12 £5-9-6 Anson I aircraft, with or without Certificates of Air- Clarence Carruthers, Inc. Gy 
Terms to Flying Clubs Trade supplied worthiness, suitable for passenger/freighter conver- 79 Wall Street, New York, N.Y. 
Send 3d. in stamps for illustrated catalogue sion, together with large quantity of spares.—For 
details, apply to the Commandant [0970 Exporters-Manufacturers & Dealers > 
D. LEWIS LTD. (DEPT. F.) PO Awe 19, very ane condition, full radio, 12 7 
124 GT. PORTLAND ST., LONDON, w.! C. of A. ine and airframe Telephone: Cable Address ioe 
Tel. Museum 4314 Grams: Aviakit, Wesdo, Leadon hours. 6 Road. t. Helier, Hanover 2-5934-5 CLARCARRU, N.Y. 
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AIRCRAFT WANTED 


GEMINI with Gipsy Major motors. Good condi- 
tion.—-Details to: Box 0392. [2955 
Al types of aircraft, spares, etc.—Contact Genera! 

- and Overseas Trading Corporation, Ltd., Down- 
shire House, Rochampton Lane, London, S.W.15. 
Cables: ““Gotac, London.” Telegrams: “‘Gotac Put, 
London.” Telephone: Putney 7742. [0569 


AIRCRAFT FOR HIRE 


IPER CUB—hire and fly yourself; moderate rates, 
hour, day, week or month. 
A J. WALTER, Gatwick Airport, Horley, Surrey, 
* Tel.: Horley 1420 and Horley 1510, Ext. 105 
Cables: “Cubeng, London.” [0269 
AUSTERS for hire; anywhere in the U.K. or Con- 
tinent. Ideal for touring; hours for commercial; 
Aerial photography, etc. Large fleet available. Daily 
or weekly rates.—Portsmouth Aero Club, Airport, 
Portsmouth. Tel.: 717641. [2945 


AIRCRAFT ACCESSORIES AND 
ENGINES 


J. WALTER. 

HE items are available from our large 
stocks: 

TARTERS, N3EY, E.80.756 


AGNETOS SF4L-8, SF14U7, SF4LN8, 
SF4RN8, S4LN20. 
ARBURETTORS, NAY9E1, PD12H4, PD12H3, 
PD12F2, PD12FS, MA 
FUEL pumps G6, AN4100, AN4102. 


YAcuuM pumps B.8, B.12. 
GPARKING plugs C26S, C34S, RBIOR. 
GENERATORS O-1, Ml 


AND lots more accessories, hydraulic parts and other 
spares which are available to remove the wrinkles 
from harassed operators of all type of aircraft. 

A J. WALTER, Gatwick Airport, Horley, Surrey. 
® Tel.: Horley 1420 and Horley 1510, Ext. 105. 
Cables: “Cubeng, London.’ [0268 
ILITARY and civil aircraft and engine spares. 

ha = and Horwood, Ltd., 9 Cavendish Square, 
Tel.: Langham 6467. [0013 
PrLAMent lamps, British and American, gener- 
ators Ml, M3, Ol, Pl, R1, 313, 314, 778, Amply- 
dine, etc. Aircraft super cabin heater. ar fuses, 
and a large range other ancillaries. Ps, 
Ltd., 239 High tba London, W.C.1. [0433 


AIRCRAFT PROCUREMENT 


AND TRADING COR- 


proc URE rok and aviation equipment of all 
types. Enquiries welcomed for sale and purchase. 

-Downshire House. Roehampton Lane. London, 
S.W. 15. Cables: “Gotac, London.” Telegrams: 
“Gotac Put, London.”” Telephone: Putney 7742. 


GPECIALIST. in the procurement of aircraft and 
aviation equipment on behalf of clients at home and 
overseas. Representation and agencies invited. 
P. CAPT. EDWARD MOLE. B.Sc., A.F.R.Ae.S., 
31 Dover St., London, W.i. Tel.: Grosvenor 
$902. [0401 


AIRCRAFT SERVICING 


REPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands _Aviation, Ltd., Civil Re ir 
Services, Sywell A . Nor 


Moulton 3218. [0307 


CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 

# selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—-Fishers, Service Outfitters, 85-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


aT on Auster aircraft. Contract rates.— 
> ying Club, Croydon Airport. Croydon 


[0607 
QuURREY FLYING CLUB, M.C.A. 


days a week. Croydon 5152. [0292 
ONDONERS! Your most accessible and reasonable 


club. M.C.A. course. Austers 45/- 
hour, trial lesson 17/6.—Phone Penguin Flying Club, 


Vic. 1300. [0285 


Offer 


COMPREHENSIVE 
AIRCRAFT 
SERVICE 


ENGINES 
AIRCRAFT 
PROPELLERS 
ACCESSORIES 
INSTRUMENTS 


OVERHAULS 
AND 


REPAIR 


HQTRS. CROYDON 
SALES & PROJECTS DIVISION 
SPARES SUPPLY SERVICE 


CROYDON 
ENGINE DIVISION 
PROPELLER DIVISION 


BOVINGDON 
MAINTENANCE DIVISION 
INSTRUMENT DIVISION 
NOTTINGHAM 


AIRCRAFT DIVISION 
MANUFACTURING SECTION 


A.LD. & A.R.B. APPROVED 


Fullest Details on Request to:— 


FIELD AIRCRAFT 
SERVICES LIMITED. 


CROYDON MRPORT 


@ 129/169 


CLUBS 


ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 


pilot’s licence course. Auster, Tiger, Hornet, Messen- 
ger and Proctor aircraft. Trial lessson, 35/- 
centre of London. 
Theydon Bois, bus 250 to Club. Open every day.— 
Tel.: Stapleford 210. [0230 


15 miles 
Central Line Underground to 


CONSULTANTS 


K. DUNDAS LTD., have been giving the correct 

® answer to aviation problems for twenty years. 
Technical. perations. Marketing. —29 
Bury Street, London, S.W.1 WHI. 2848. [0560 
W. SUTTON (CONSULTANTS), fy: SRA 

® Lansdown Place, Cheltenham. Tel.: 5811 [0291 
ING COMMANDER R. H. STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn Street, 
London, S.W.1. Tel.: Whitehall 8863 [0419 


CONTACT LENSES 


ODERN CONTACT LENS CENTRE, 7 (D1) 
Endsleigh Court, W.C.1. Deferred terms. Book- 
let sent. [0342 


MISCELLANEOUS 


For disposal.—200 24 volt motors, .33 h.p., 3,500 
r.p.m., 5U 4065. 1,500 24 volt Switch genetic 
Relays, Type J SC 1937. Offers.—London Aeroplane 
Club, Panshanger Aerodrome, Hertford. 2953 


TUITION 


C IVIL Licences? 


AVIGATION can help and advise you if you want a 
Civil licence. We can offer classroom and rfostal 
tuition for all Pilot/ Navigator licences. Instruction for 
A.R.B. Technical and Link training with full briefing 
for I.R. test. Lesson material presented with multi- 
colour illustration to simplify study; postal students 
receive personal marking service. 
wee or phone for our brochure and details of 
fees and easy payment scheme, to: 
AVIGATION LIMITED 
30 Central Chambers, Ealing, London, W.5. 
Phone: Ealing 8949. [0248 


NIGHT FLYING 

[NSTRUMENT FLYING. 

Ter CONVERSIONS 

VERY facility at reasonable rates from:— 
OUTHEND - ON - SEA MUNICIPAL AIR 


CENTRE and FLYING SCHOOL, —- 
Airport, Southend-on-Sea, Rochford 56204. [0452 


J ONDON SCHOOL OF AIR NAVIGATION 


OFFERS the only integrated and co-ordinated le¥ 

sonal coaching for all M.T.C.A. licences, I.C. 

standards. Successes highest in country. “Home 

Study” courses excellent alternative. Full coverage. 

Modern presentation. Attractive terms. Our proven 

methods guarantee income in shortest possible time. 

INK, briefing, procedures, R/T, type ratings, re- 
fresher and instrument flying. 

33 Ovington Square, Knightsbridge, S.W.3. KEN. 
8221. [0277 
EE! Brochure giving full details of courses, in all 
branches aero eng. cove —- A.F.R.Ae.S., A.R.B. 

Certs., M.C.A. exams, etc. e are the only postal 

training college operated by an industrial organization. 

-Write to E.M.I. Institutes, London, W.4. [0964 

AIR UNIVERSITY CAN TRAIN 
YOU for an airline career. Hundreds of today’s 

airline captains and key maintenance personnel are 

graduates of this famous establishment. Courses are 
available for Commercial and Airline Transport Pilots’ 

Licences, Instrument Ratings and Maintenance Engi- 

neers’ licences. 

IR details of these and other courses, apply to— 
the Commandant, Air Service Training, Ltd., 

Hamble, Southampton. [0970 

[LEARN to fly for £26. Instructors’ licences and 
instrument flying for £3/5/- per hour. Night fly- 

ing £4/5/- rf hour. Residence 5 gns. weekly. 

Approved C.A. private pilot's licence course. 

Specialized course for junior commercial pilot's licence. 

Wiltshire School of Flying, Ltd., Thruxton Aero- 
drome, nr. Andover, Hants. Tel.: Weyhill 


nce. Comprehensive full-time tech- 

practical training for careers in all 
A. of aviation engineering Diploma course leads 
to interesting executive appointments in civil aviation 
design and devel ent, draughtsmanship, mainten- 
ance, etc. Extended courses to prepare for A.F.R.Ae.S. 
and A.M.I.Mech.E. examinations.Write for pro- 
spectus to Senior Master, perk 7 of Aeronautical 
Engineering, Chelsea, London 3. Flaxman foots 
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WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


TEL.: COMBE DOWN 2355/6 


* CRACK 
DETECTION 


A quick method of locating 
surface defects in all metals; 
NON-TOXIC, COSTING ONE 
EIGHTH OF PREVIOUS PRO- 
CESSES. Merely coat the 
suspect part with two prepara- 
tions, and any microscopic 
fissures become immediately 
apparent. Requires no special- 
ised or skilled operators. 
Covers requirements of Civil Aircraft 
Inspection procedure B1/8-2. 


MET-]_-CHEK 


Write for fullest details 


C.J. FOX & Sons (Aviation) Ltd. 


117 Victoria Street, London, S.W.1 
Tel. ViCtoria 0204 $736 Cables: Eyebolts, London 


BLACKBURN & GENERAL 
AIRCRAFT LTD. 
BROUGH, E. YORKS 


require 
SKILLED AIRCRAFT INSPECTORS 
for final inspection of aircraft before flight. 
There are also a number of vacancies for skilled 
Inspectors on sub-assembly and component 
work 


EXPERIENCE ON MODERN AIRCRAFT 
ESSENTIAL 


These are Scaff positions with contributory 
pension scheme and insurance benefits. New 
houses at low rentals can be made available, 
early in 1955, to married men living outside the 
district 
Applications (to be created in strict confidence) 
should be sent co the Personne! Manager at the 
above address. 


The 
British Air Line Pilots’ Association 
95 MOUNT STREET, W.1 
Tel.: GROsvenor 6261 
Membership open to ali Commercial and 
Service pilots. For full details as to the 
objects and particulars of Membership 
please write to Secretary. 


TUITION 


F. R.Ae.S., A.R.B, Certs., A.M.I.Mech.E., etc., on 
«no pass, no fee’ terms; over 95 per cent. suc- 
cesses. For details of exams and courses in all branches 
of aeronautical work, navigation, mechanical eng., write 
for 144-page handbook free.—B.1.E.T. (Dept. 702), 29 
Wright's Lane, London. W.8 [0707 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


Ts Air Transport Advisory Council give notice that 
tney have received tne undermentioned applica- 
tions to operate scaeduled air services: 
Lid., of Speke Airport, Liver- 


APPti Ic A 7 ION No. 420. For a Seasonal Inclusive 
Tour Service with Dakota aircrait in conjunction 
with Cathedral Touring Agency, Ltd., for the carrage 
of passengers between Liverpool (Spexe) and Rome 
at a frequency of up to two services weekly during tne 
season from May to Octooer inclusive, each year, for 
a period of 10 years, commencing May, 1955 
APELICATION No. 426. For a Seasonal Inclusive 
lour Service with Dakota aircraft in conjunction 
with Cathedral Touring Agency, Ltd., for the carr.age 
of passengers between Liverpool (Speke) and Exeter 
at a frequency of from one to two services weekly 
during the season from May to October inclusive, each 
year, tor a period of 10 years, commencing May, 1955. 
FROM B.K.S. Air Transport, Ltd., of 1 Marylebone 
High Street, London, W.1.: 
IR Seasonal Inclusive Tour Services with Dakota 
and/or Viking aircraft in conjunct.on with Roberts 
Tours, Ltd., for tne carriage of passengers and supple- 
mentary freight as follows 
PPLICATION No. 421. Between Newcastle (Wool- 
sington) and/or West Hartlepool and/or Leeds 
(Yeadon) and Milan (Malpensa) at a frequency of from 
one to three services weekly initially during the season 
from April to October inclusive, each year, for a period 
of seven years, commenc.ng Ist May, 1955 
PPLICATION No. 422 Between Southend and 
Milan (Malpensa) at a frequency of from one to 
three services weekly initially during the season from 
April to October inclusive, each year, for a period of 
seven years, commencing Ist May, 1955 
PPLICATION No. 423 Between Newcastle 
(Woolsington) and/or West Hartle i and/or 
Leeds (Yeadon) and Nice (Le Var) at a frequency of 
from one to three services weekly intially during the 
season from April to October inclusive, each year, for 
a period of seven years, commencing Ist May, 1955. 
APELICATION No. 424 Between Southend and 
Nice (Le Var) at a frequency of from one to three 
services weekly initially during the season from April 
to October inclusive, each year, for a period of seven 
years, commencing Ist May, 1955 
PPLICATION No. 425. From British European 
Airways Corporation of Keyline House, Ruislip, 
Middlesex, for an All-Freight Service with Pionair, 
Elizabethan and Viscount airctaft for the carriage of 
freight between London Airport and Dusseldorf at a 
frequency of three services weekly increasing further 
according to traffic demand for a rer.od of 10 years 
from date of approval 
PPLICATION No. 427. From Eagle Aviation, 
Ltd., of 29 Clarges Street, London, W.1.,, for a 
Seasonal Inclusive Tour Service with Viking and 
Dakota aircraft in conjunction with Trans Continental 
Travel Avency Jersey, for the carriage of passengers 
and supplementary freight between London (Black- 
bushe) and Jersey at a frequency of up to six services 
weekly on Saturdays and Sundays only during the 
season from April to Octo>er inclusive each year, for 
a period of seven years, commencing Ist Arril, 1955 
PPL ICATION No. 4/4. From East Anglian Flying 
Services, Ltd., of Southend Airport, Southend- 
on-Sea, Essex, for amendments to their Internal Ser- 
vice, approved for operation during the period up to 
3ist March, 1960, on the route Ipswich-Southend, 
Rochester-Shoreham-Alderney (optional stop)-Guern- 
sey (optional stor)-Jersey at a frequency of from seven 
to 22 return flights wee'ly of which not more than 17 
may be operated on Saturdavs and Sund+vs. so as to 
Operate at a maximum frequency of 30 flights weckly, 
of which not more than 20 would be operated at week- 
ends with permission to terminate certain flizthts at 
Shoreham and at Guernsey and also to duplicate mid- 
week services when they are operated with DH.89 and 
arcraft 
HESE applications will be considered by the 
Council under the Terms of Reference issued to 
them by the Minister of Civil Aviation on 30th July. 
1952 Any representations or obiections with reeard 
to these applications must be made in wr'ting statinz 
the reasons and must reach the Council within 14 davs 
of the date of this advertirement, addressed to the 
Secretary, Air Transvort Advisory Council, 3 Dean's 
Yard, Westminster, S.W.1, from whon further det>i!s 
of the applications may be otained. When an oiection 
is made to an appl cation by another air transport 
company on the grounds that they are apolying to 
orerate the route or part of route in question. their 
application, if not already submitted to the Council, 
should reach them within the period allowed for the 
making of representations or objections. 12954 


PACKING AND SHIPPING 


AND J. PARK, LTD., 143-9 Fenchurch St., E.C. 
Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. [0012 


BROOKLANDS 
AVIATION Ltp. 


NORTHAMPTON 
REQUIRE 


PRODUCTION 
ENGINEER 


Experience on repair of Service 
aircraft essential. Good salary 
commensurate with ability and 
experience. 
APPLY TO: 
Brooklands Aviation Ltd., 


Buttocks Booth, Moulton, 
Northampton. 


LIEBERMAN 
and GORTZ 


21X47 
Sent for 


WONDERFUL 21 
MAGNIFICATION! 
Brighter, more powerful 
and wider angle than 
any other Continental Prismatic Binocu- 
lars. Fantastic, and a revelation. ONLY 
our 21 x 47 (O.G. internal diameter) 
lenses give such 3-D viewing. Day and 
night BLOOMED LENSES. Sfin. x 64in. 
28 ozs. With case, etc., 17/6 deposit, 39/6 
monthly. Cash 19 gns. ‘Worth much more. 
OTHER MODELS 
8 x 25—410 17 6 8 x 30-411 17 6 
8 x 32—413 19 6 8 x 40—415 19 6 
10 x 40—417 19 6 12 x 40—418 19 6 
15 x 40—419 19 0 20 x 40—419 19 0 
16 x 50-448 0 0 
Or all on Terms. Lists Bargains, Terms- 
HEADQUARTER & GENERAL SUPPLIES, LTD. 


(FLI/49) 196/200 Coldharbour Lane, Lovghboro 
dunc., London, $.E.5. Open al! Sar. 1 p.m. Wed. 


ASSISTANT 
TECHNICIANS 
REQUIRED 


Good Salaries 
and Interesting Work 


Write 
CHIEF TECHNICIAN 
MARTIN-BAKER AIRCRAFT 
co., LTD. 


DENHAM, UXBRIDGE 
DENHAM 2214 


COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER i. FELTHAM & SON, LTD. 


Imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 LONDON, 8.E.1 
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FLIGHT 


AIRCRAFT 
ENGINEERING 


AIRCRAFT COMPANY 


in Greater London area has 
vacancies for 


SENIOR ELECTRICAL 


and 


PRODUCTION ENGINEERS 


for work on all aspects of aircraft 
manufacture. 


Applicants for these Executive posi- 
tions should possess qualifications, 
experience and ability to enable them 
to earn FOUR FIGURE SALARY 
within short time of appointment. 
—— to include full details 

experience and present position to 
General Manager, Box No. 344 

c/o “*Flight.”’ 


PACKING AND SHIPPING 


Buildings, 56 Kingsway, W.C. Tel.: Chancery 
5121-3. Scientific packers to the irhes and industry. 
Specialists in the packing of aircraft and aircraft com- 
ents. Approved packers for the Admiralty, A.I.D., 
F.V., C.LA., C.LS., LE.M.S., M.o.S. and many 
foreign Government Departments. [0920 


PERSONAL 


ILOT, clipped che .R. variety. P.P.L. Limited 
finances. ap flying. Sparrow, 5 
Close, Eastcote, Middx [294 


PHOTOGRAPHY 


AIRCRAFT cameras K20, K24, F24, F52, etc. We 
have large stocks Ly controls. 
mounts, lenses and essing tan 
ARRINGAY PHOTO (F.M.), 423 
Green Lanes, N.4. MOU. 2054. [2942 
MERICAN and British cameras; 
stocks of latest models: available, including F 
FS2, K8a, K20, K24 and G45, etc Also spare Aa, 
lenses, films, equipment, etc. Inquiries will receive 
immediate attention. 
IRECT PHOTOGRAPHIC SUPPLY CO., 2 ee. 
row Road (Cnr.), Edgware Road, don, W.2. 
Tel: PADdington 3881. [0563 


MARSHALL’S AIRPORT WORKS 
CAMBRIDGE 


AIRCRAFT DESIGN AND 
DRAWING OFFICE 


We have several vacancies for 


SENIOR AND INTERMEDIATE 
STRESSMEN 


Essential qualifications are Higher 
National Certificate and experience in 
the aircraft industry. 

The work is of an interesting and 
varied nature on different types of mili- 
tary and civilian aircraft. 

Preference will be given to applicants 
having recent experience in trial instal- 
lations, major modifications and conver- 
sions to varied types of aircraft, including 
high performance. 

Assistance will be given to overcome 
the housing problem in the case of suit- 
ably qualified personnel. 


Apply, with full details of past experi- 
ence, etc., to 


PERSONNEL MANAGER 


AIRCRAFT JACKS 


13 ONLY 


3} TON 4-LEGGED 
““ROTHESWAN”’ HYDRAULIC 
JACKS 
BY BROWN BROS. (A’craft) LTD. 


Stores Ref. 26ED/14478 
Closed Height 5’ 5” 
Open Height 8 0” 


BRAND NEW AND UNUSED, IN 
ORIGINAL CASES READY FOR 
SHIPMENT 


Box No. 348 c/o “‘Flight”’ 


SITUATIONS VACANT 


The engagement  pomee answering these advertise- 

ments must be ma. hrough the local office of the 

Ministry of Labour and National Service, etc., if the 

applicant is a man aged 18-64 or a woman aged 18-59 

mclusive, unless he or she or the employer is excepted 

from the provisions of The Notification of Vacancies 
Order 1952. 


VICKERS-ARMSTRONGS, LIMITED 
now in Production of Super-priority Aircraft 
require: 

Draughtsmen (Senior and Junior) 
preferably with aircraft experience. Men with 
mechanical, structural and electrical drawing experience 

also considered. 
Jig and Tool Draughtsmen 
for designing machine fixtures, assembly tools and jigs. 
Aircraft Planners, 
Ratefixers, 
Estimators 
and 
Inspectors. 
Write giving full particulars including age and salary 


required to Personnel Dept., South Marston Works, 
Swindon, Wilts. 
[2952 


ELLIOTT BROTHERS (LONDON) LIMITED 
CONTRACTS MANAGER 
is required for the 
AVIATION DIVISION 
of the above Company 


KNOWLEDGE of Air Min‘stry contracts procedure 
and costing and estimating systems together with 
experience;of a'l aspects of factory routine is essential. 
Preference will be given to men with engineering 
qualifications and background and the ability to com- 
lete negotiations at an executive level. 

PPLICATIONS giving full particulars of age, ex- 
perience, qualifiemions and stating salary required 


to: 
PERSONNEL Officer, Century Works, Lewisham, 
S.E.13. [2935 


DRAUGHTSMEN 
STRESSMEN 
AERODYNAMICISTS 


AUNDERS-ROE LIMITED have vacancies for 
junior aerodynamic.sts and all grades of draughts- 
men and etressmen 
NYONE wishing to be considered is invited to write 
in detail. or send a postcard for an application 
to Person el Officer at the address below 
OUSING facilities, pension and staff assurance 
schemes, sports and social club, canteens, congenial 


D. NAPIER & SON LTD. 


FLIGHT DEVELOPMENT 
ESTABLISHMENT 


LUTON AIRPORT 


An increasing number of attractive posts 
are available working upon rapidly 
advancing programmes of technical 
development, covering a wide range of 
engineering projects in the aeronautical 
field. Requirements are:— 


Senior Posts. Degree or Higher 
National Certificate standard in 
engineering or applied science to- 
gether with some research or devel- 
opment experience (preferably air- 
craft) in the same or allied field. 


Junior Posts, Rather less qualifica- 
tions but with sound technical 
background. 


K , intelligence, and strong 
interest in aircraft, aircraft engines, 
and the newest forms of propulsion 
motors will form the basis for an 
expanding career to suitably quali- 
fied young men, with commensurate 
salaries. Service experience an 
advantage if allied to technical 
ability. 


Applicants should write with fullest 

possible particulars quoting this adver- 

tisement so that consideration can be 

given to placing in the most suitable 
vacancies, to 


Dept. C.P.S., 336/7 Strand, W.C.2, 
quoting Ref. 1368. 


SAUNDERS. ROE LIMITED (Ref. F/16), East 
Cowes, Isle of Wight. [2904 


VICKERS - ARMSTRONGS 


LIMITED 
(AIRCRAFT DIVISION) 
require: — 


(e) TECHNICAL LIAISON ENGIN- 
EERS in the Civil Aircraft Servic- 
ing Department. Applicants 
should be about 30 to 35 years 
of age, well educated including 
an .apprenticeship or similar 
training, and have had some 
experience on aircraft design. 


AIRCRAFT SERVICING ENGIN- 
EERS with ARB licences, endorsed 
for Viking and/or four-engined 
aircraft, for representatives’ 
work on airframe or civil aircraft 
in this country and overseas. 


— 


(f 


Applications, quoting date and prefix 
letter of advertisement, to:— 


Employment Manager, 
Vickers-Armstrongs Limited, 
Weybridge Works, 
Weybridge, Surrey. 
Weybridge Station is 30 minutes 
from London on the main Waterloo/ 
Portsmouth line. 


Additional ‘buses operate to and 
from the works at starting and 
finishing times. 

Canteen facilities. 
Applicants should be in a position to 
arrange their own housing accommo- 
dation. Assistance can only be given 
with individual lodgings. 
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FLIGHT 


SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 


FLIGHT TEST OBSERVERS FLIGHT test acrodynamicists are required for work Tt continued capeneion of the Aircraft Equipment 

on flight research and development at Woodford Division of The English Electric Company has 

I you have a knowledge vi turbine engines and | Aerodrome near Stockport. Previous experience is | caused a number of additional vacancies on the tech- 

have a high standard of education, hold a degree, | desirable and applications giving full particulars should | nical staff of the division, and applications are invited 

Higher National Certificate or similar qualification, | be addressed to the Labour —y nt V. Roe & Co., | from both senior and junior engineers to fill the follow- 
vacancies exist for this interesting and important work | Limited, Greengate, Middleton chester [2916 | ing grades of technical appointments: 


with Armstrong Siddeley Motors. Applications should OUSING t ill be offered to chargehand | (1) Systems Engineer, — of _analysi system 
be made to the Technical Personnel Manager, H fitter with wide production ‘euperionce of aiscraft characteristics of both AC and DC aircra ircraft specify- 
Reference CG/FTO3, Armstrong Siddeley Motors, | type hydraulic installation required by manufacturers ing components. To be experienced in methods 
Coventry (2911 | of materials handling vehicles. of protection, voltage regulation, load sharing, 


LEASANT country district, 1 hour London. Good system stability, etc. 
prospects for advancement. Canteen and social (2) Control Gear Designer, experienced in design of 
contractors, circuit breakers, relays, etc., for both 


OCKET Experimental Division. facilities. Please write giving details of past experi- e 
R A energetic man with a degree or Higher pay salary rest — 
National € sortihcate is required to work on the TRUCTU RAL seccesch and went cupineers ase (3) Magnetic A i and Tr ductor Designer, to 
One an Oe eee all equipment required by an Aircraft Company in the South of » — designing these units to basic system 
(2) Vacancies exist for two men with degree or Higher England. Some experience of this type of work and HESE are senior positions and a ts for the 
National Certificate in Mechanical Eng a technical education of H.N.C. standard are required. above should preferably be of = standard, 
Pp 


work on the development of complete rocket OUSING accommodation will be offered to} 114 at least H.N.C 


selected applicants and some help with removal 
engines empenses is templated (4) Engineer or Physicist, with aerodynamic or 


PPLY to Reference CG/RD4, Technical Personnel - J . . thermo-dynamic experience which can be applied 
A Manager, Armstrong Siddeley Motors, Coventry ase, to heat exchange problems on electrical equi 
(Please state which section of the advertisement you | ,, A ba — vertising, 21a, oe82 (S) Designer-Draughtsmen, experienced in mechanical 
are interested in [288 engineering and control gear engineering. 
IELD AIRCRAFT SERVICES, London Airport, UNIOR or intermediate engineers for vibration | (6) Conteaste ineers and Technical Representa- 
require the following personnel: section. Applicants should have had some experi- m 
L'< “ENSED and unlicensed radio mechanics ence with mechanical vibration problems, and the TECHNICAL Representatives should have had ¥e 
application of electronic and similar methods of previous experience in the aircraft industry, but { 


A AND C. licensed ground engineers for Viking, | ™easurement generally. Experience of oscillograph | for all other appointments this is not necessary. 
¢ York and Dakota aircraft record analysis would be an additional advantage 7 app R in confidence to Ref. No. S.A.47A., 
AND C. Viking and York engineers for flying | Applicants should be at least up to degree standard, 336/7 Strand, W.C.2, with full par- 
e duties but direct experience will be set against academic | ticulars ‘a ce pon bh and qualifications, etc., and 
"THERE are also several vacancies for: qualifications. Salary in accordance with experience | indicating interested appointment. {2932 
and qualifications. Staff Pension Scheme and excellent AN enterprising young man with a Higher National 
| Y-EXPERIENCED aircraft fitters and riggers | working conditions..Applications giving details of Certificate is offered interesting employment in a 

for the London Airport base experience, qualifications and salary required, quoting | recently opened photoelasticity section. 


APPL ICATIONS, in writing please, to Personne! | E.D.17, should be addressed to the Personnel Mana- HILST previous experience is not essential, a 
Officer, F.A.S. Ltd., Croydon Airport, Surrey om The Bristol Aeroplane Company Limited, Engine knowledge of stress analysis would be an 
(2925 vision, Filton House, Bristol. [2928 | advantage 
AUNDERS-ROE, LIMITED, have vacancies for LEASANT situation in the south. Pension scheme. 
loftsmen. Persons with suitable experience in the Housing facilities. an 
aircraft industry are invited to apply HOSE interested, who should have completed their ag? 
ASSURANC E and pension schemes exist and assist- AIRCRAFT SPRI NG WASHERS National Service, are asked to write to Box 3JL 3 
ance will be given with housing accommodation a was K. Advg., 212a, Shaftesbury Ave., London, 
You are invited to write, stating age, experience, salary, TO B S [2884 
etc., and quoting ref. F/15 to Saunders-Roe, Limited, wwe INT EGRAL LIMITED, Birmingham Road, Wolver- 
East Cowes, L.o.W [2883 SPECIFICATION hampton, invite applications for vacancies on the ; 
VIATION engineers wanted for Frankfurt/Ger- design and development staff, the work is on interest- 5 
many, with experience on Avro 19 and Tiger S.P.47 ing new projects concerning aircraft hydraulic aN, 
Moths. Must have A and C licence. B licence desir- ee mechanisms. Experience in aircraft component design, - 
able. Write giving full particulars of age, qualifica- testing and good technical qualifications are desirable. 1 
tions, experience and when available to Aero Explora- CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH wit -L. applicants please state age, qualifications, 
tion K.G., Frankfurt/Main Airport, Germany [2948 experience and salary required. [2914 


|| |GLOSTER AIRCRAFT CO. LTD. 


SEEK TO ENGAGE GLOUCESTER 


PRE-FLIGHT INSPECTORS 
HAVE VACANCIES ON SUPER-PRIORITY 


(1) Long experience in the Indus- 


DESIGN AND DEVELOPMENT PROJECTS 


(2) Recent experience with modern 


high performance jet aircraft “# 
(3) Practical experience in Flight FOR > 
Shed work including Final In- 
oF orca "belo AIRCRAFT 
flight 


activities include 


Repair Modification and Conver- (SENIOR & JUNIOR) 


sion of several different types of 


Modern Service and Civilian Trans- 
out Alveréit These vacancies will Consideration will also be given to Draughtsmen 
be of particular interest to those with Mechanical, Structural or Electrical experience. 
wishing to keep abreast of develop- 
ments covering a wide field of the Also 


aircraft industry 


Comfortable hostel accommoda- (SENIOR & INTERMEDIATE) 


tion is available and subsistence 
allowance payable to selected appli for both strength and flutter calculations. 
cants during initial trial period, 
following the satisfactory comple- 
tion of which housing accommoda- 
tion will be found if required 


The conditions of employment are good with pro- 


Written applications giving age, gressive salary, good sports and welfare facilities, ee 
full details of past experience, in- pension scheme, etc. 

cluding nature of duties performed 
types of aircraft on which employed 
what approvals (if any) have been APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE a 
held for Engine Run, together with iS 
dates available for interview at AND EMPLOYERS SHOULD BE ADDRESSED TO THE i a 
Cambridge, should be addressed to = 
The Personnel Manager, Airport CHIEF DESIGNER + 
Works, Cambridge, quoting PFI-238 a 


3 DECEMBER 1954 


FLIGHT 


SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


\ 


equipment, 


equipment, and other new projects. 
+3 % or equivalent is essential. 
TI 


NS, stating age, experience, qualifica- 
tions and salary required, are to be addressed in 
the first instance to the Personnel Officer, Normalair, 
Ltd., Yeovil. 

iE Royal Victorian Aero Club, Melbourne, Aus- 
tralia, require experienced flying instructors (600 
to 800 hours). Applicants should hold a current Eng- 
lish commercial licence, not necessarily fully —— 
for instrument ratings. 


to N. W. Croucher, 
a Airways, 5 Regent Street Ss [2938 


For further p 


xperimental engineer is required to undertake 

velopment of fuel systems for supersonic air- 
Although a man with experience of laboratory 
techniques is preferred a draughtsman with an ex- 
perimental bias might well be suitable. 
equipped laboratory provides excellent facilities for 


the work. 
UALIFICATIONS:—H.N.C. with at least two 
years’ experience on fuel or allied systems and 
preferably some knowledge of 
with rocket fuels. Write to Box 
Martin's Lane, 


A large, well 


oblems associated 
828, LPE, 55 St. 


W.C.2. {2 
HIEF stressman is required by Normalair, Ltd., 
be responsible for strength calculations in ousiene: 


tion with aircraft pressurizing and air conditioning 
including cold air units and high altitude 


[0347 


advantage. 


THE DUNLOP RUBBER CO. LTD., 


AVIATION DIVISION, COVENTRY 


requires 


SENIOR DESIGN 
DRAUGHTSMEN 
ey of carrying projects through 
rom conception to completion. 
Also 
JUNIOR DETAIL 
DRAUGHTSMEN 
and 
SENIOR AND JUNIOR 
STRESSMEN 
Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. 

The company’s programme offers 
excellent prospects of permanent 
interesting employment under con- 
genial working conditions. 
Salary will be commensurate with 
qualifications and experience, full 
details of which should be sent 
PERSONNEL MANAGER, 
DUNLOP RUBBER CO. LTD., 
AVIATION DIVISION 
FOLESHILL, COVENTRY 


OUTSTANDING 
OPPORTUNITY 


MECHANICAL & ELECTRICAL 
AIRCRAFT DRAUGHTSMEN 
To enlarge their experience 
Interesting and varied high priority 


development work available for keen 
men in an 


EXPERIMENTAL DESIGN 
ESTABLISHMENT 


VERY ATTRACTIVE SALARY 
AND PROMOTION PROSPECTS 


Apply Chief Draughtsman 
M.L. AVIATION CO. LTD. 
WHITE WALTHAM AERODROME 
MAIDENHEAD, BERKS. 


AIRCRAFT Inspectors required for — major 


flight shed work. Good 
Apply ‘stating 
Officer 


assemblies, final erection and 
pay and prospects for suitable men. 


Ha and particulars of experience to: Personnel 


Aircraft (Blackpool), Ltd., South Shore, 
2958 

DeAUGHTSMEN, with sound experience aircraft 
engineering, required in Portsmouth area. Salary 
£11 10s. Od. per week upwards, together with a living 


allowance. Per ension scheme. 
Please full particulars of experience, to 
Box No. 2902 


OCKET ‘Division. Vacancies, with good prospects, 
exist in a young and enthusiastic team for tech- 


nical assistants. Applicants must possess at least a 


Higher National Certificate in Mechanical Engineering. 


Salary commensurate with qualifications, previous ex- 
— necessary.—Apply to the Technical Personnel 


er, Armstrong Siideley Motors, Coventry, quot- 
CG {2923 
ECHNICAL assistants required for compilation of 
engine build instructions. icants should 


be conversant with engine build schedules. Engineer- 


ing ———— essential. National Certificate an 
quoting E.D.21, and giving par- 
ticulars of experience and age to the 


Personnel Manager, The Bristol Aeroplane Company 


Limited, ine Division, Filton House, Bristol. [2946 
M.I. ENGINEERING DEVELOPMENT, LTD., 
have a vacancy for an acrodynamist to take charge 


of a section engaged in research on problems of non- 


linear mechanics. Applicants should have an honours 


degree and preference will be given to those with re- 


search experience. Please write, with full details, to 
Personnel Dept. (ED/183) E.M.I. Eng. Dev., Ltd., 
Hayes, Middlesex. [2951 
YACANCY for technical engineer for development 
and application of non-metallic materials for 
power plant installations and engines. Engineering 
training up to O.N.C. standard essential.—Applica- 
tions, giving details of experience, qualifications and 
salary required, quoting E.D.20, should be addressed 
to the Personnel Manager, The Bristol Aeroplane 
Company, Limited, Engine Division, Filton House, 
Bristol. [2927 
ECHNICAL Engineers required in Development 
Department for liaison duties connected with 
Power Plant Services. Engineering or electrical degree 
H.N.C. and practical essential. 
ork is varied and interesting and offers scope for 
initiative. Good working conditions and pension 
scheme. Applications, giving details of experience, 
qualifications and salary uired, quoting E.D.19, 
should be addressed to the. ersonnel Manager, The 
Bristol Aeroplane Company Limited, Engine Division, 
Filton House, Bristol. [2933 
JUNIOR engineer for interesting design and de- 
velopment work on electronic and vibration test 
equipment. Applicants should have O.N.C., or equiva- 
lent, a sound knowledge of industrial electronics, be 
capable of wiring prototype equipment to approved 
standards, and working on own initiative if required 
to do so. Good welfare facilities including staff pen- 
sion scheme. Applications in writing to the Personnel 
Manager, Hunting Percival Aircraft Limited, Luton 
Airport, Beds., stating age, experience and salary 
required. [2939 
ARGE aircraft manufacturers require a general 
manager for one of their subsidiary factories in the 
North which has a total labour force exceeding 2,000. 
The appointment, which will carry a salary of not less 
than £2,500 p.a., offers an excellent opportunity to a 
man of outstanding ability, preferably with good knaw- 
ledge and experience of aircraft production. Applicants 
should write, giving full details of their career and date 
of availability, to Box F.559, c/o 191, Gresham House, 
E.C.2. All replies will be treated as strictly confi- 
dential. [2917 
[DEVELOPMENT engineer. Owing to the expan- 
sion in the laboratory staff of a large electrical 
manufacturing organisation, vacancies have arisen for 
development engineers with experience in the design 
of either A.C. and D.C. machines or with a wide know- 
ledge of electro-mechanical devices. The minimum 
ocoteee qualification required is Higher National 
Certificate or a degree in electrical engineering. 
Applications, which will be treated in confidence, 
should give age, qualifications and experience and 
should be addressed to Ref. No. EL.7, stating salary 
required, Box 0226. {2919 
ENIOR commercial pilot. A vacancy exists for a 
licenced pilot experienced on Dakotas and Valettas 
having not less than 3,000 hours command time on 
these or similar tyres. Preference will be given to 
Sw with current Dove endorsement. Duties involve 
ving of aircraft associated with equipment trials and 
also include the flying of a communications aircraft 
principally in U.K. The post is pensionable and the 
salary will be in general accordance with B.A.L.P.A 
rates. Apply quoting Ref. 29/SCP/TID, and giving 
full details of training, qualifications and experience 
to the Personnel Officer, Ferranti Limited, Ferry Road, 
Edinburgh, 5. [2956 
GENTOR development engineer. A_ vacancy has 
arisen on the senior staff of a large electrical manu- 
facturing organisation for a senior development engi- 
neer. This appointment carries responsibility for a 
variety of projects, from the design to the production 
stage and a commensurate salary is offered. The 
minimum academic qualifications required are Higher 
National Certificate or a degree in electrical engineer- 
ing, together with experience in the design of A.C. and 
D.C. machinery and a wide knowledge of electro- 
mechanical devices.—Applications, which will be 
treated in confidence, should give age, qualifications 
and experience and should be addressed to Ref. No. 
EL.8, Box 0225. 2920 


commend remedies. 


ANTED.— Aircraft fitters and aircraft riggers for 
maintenance work on service type aircraft. Prefer- 
ence given to ex-R.A.F., Naval personnel with recent 
experience on jet aircraft. Apply: 
Harland, Lianbedr, Merioneth. 
ECHNICAL assistant 


Short Bros. 


field. Write, full 
d, Cambri 


RECONDITIONED DEPT. 


offers a splendid selection of 
ALMOST NEW 


R.A.F. OFFICERS’ KIT 


AT A FRACTION OF 
ORIGINAL COST 


Latest Style 
CROMBIE GREATCOATS 
No. 1 UNIFORMS 
TROPICAL KIT 
CAPS and FOOTWEAR 
Complete Outfits Supplied 


Please write for Price Lists 


86/88 WELLINGTON STREET, 


WOOLWICH, LONDON, S.E.18 
Phone : Woolwich 1055 


DRAUGHTS 


scheme. 
interviews to take place locally and 
on Saturday mornings if necessary. 
Please write in confidence, giving full 
details of experience, education and 


SENIOR 
SMEN 


required for 
AERO ENGINE 
INSTALLATION 


work. Some experience of airframe 
design is desirable. 
and prospects to suitable applicants. 
The work is of an interesting nature 
and of high priority. Superannuation 


Good salaries 


Arrangements made for 


qualifications to:- 
The Personnel Officer, 


The de Havilland Engine Co., Ltd., 


Stag Lane, Edgware, Middlesex. 


[2957 
required to visit aircraft 
factories to demonstrate our products (‘Redux’, 
*‘Hidux’, ‘Araldite’) and give service and advice. 
Training will be provided. This is an ae ay job 
in an expanding 
Research, Ltd., Duxfor 
RITISH Overseas Airways Saspaieten requires an 
electrical technical officer to investigate defects in 
civil aircraft electrical equipment and systems and re- 
He will be required to progress 
the development of new equipment and systems with 
manufacturers and maintain liaison with industry, Gov- 
ernment departments and other authorities. Applicants 
must have experience of design or testing o 
electrical power generation and utilisation equipment, 
be familiar with modern techniques, and possess 
National Certificate or superior qualifications. 
range £820 to £1,065 by annual 
proficiency bar after the 4th year. 
pointed will normally be based at mH. 
may be required to travel in the U.K. or ge 
Applications to be addressed to Staff Superintendent 
Recruitment), Building 29, London Airport, Houns- 
, Middx. [2936 


[2936 


aircraft 


Salary 
with a 


i. ap- 
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FLIGHT 


3 DecEMBER 1954 


s 


ITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


testing 


essential 
salary 
fuelling, 


ford, Dorset 


CHNICAL 


ys HNICAL author required me of 
maintenance and service manual 

the preparation of publications to of Supply 
and Air Registration Board standards desirable but not 
State details of previous experience and 
required to 
Ltd., 


assistants. Vibration and structure | “ 


Vacancies exist for applicants with at several 


rience in | Colum ia an 


Personnel Manager, Flight Re- 
Tarrant Rushton Airfield, Nr. wes 
9 


ledge Spanish desirable. 


SENIOR and junior draughtsmen required for inter- 
esting work 


atomic ¢ 
Products, 


the ground floor”. 


senior, 


Excellent opportunity for 
intermediate and junior design 


least a Higher National Certificate in Mechanical Engi- | staff for work on design of complete aircraft. D.O. in 
neering. The work is interesting with good prospects. | London postal area. Good men wanted for a sub- 
Previous experience unnecessary. Salary commen-| stantial organization with a_ well-known aircraft 
surate with qualifications.—Apply to Technical Per- | designer Reply immediately, in confidence, = 
sonnel Manager, Armstrong Siddeley Motors, Cov- | partics., salary reqd. to Box 0057. [2950 
entry, quoting Reference CG/ME4. [2924 ENGINEER with experience Diesel engines up to 
60-h.p. required for sales and service in coastal areas 


to fly Piper Cub or Cessna plane. Know- 


on 
ipment. —. y 
High Road, 


Box 0407. 


[2959 


control for aircraft and 
in writing to Teleflex 
Chadwell Heath, 

0720 


M. HOBSON, LTD., invite applications for posi- 

© tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering — and hydraulic 
flying controls for aircraft.— Works, Ford- 
houses, Wolverhampton. [0420 


BOOKS, ETC. 


we, Charles Dollfus & 
» to C.G.B., 46a 
[2944 


ISTOIRE de L’Aéronautiq 
Henri 
Elizabeth Street, S.W.1 


A full range of mechanical and 
electro - magnetic counters is 
offered. Details sent on request. 


FLSTREE WAY, BOREHAM WOOD, HERTFORDSHIRE 


Telephone ELSTREE 1382.34 


UNTING INSTRUMENTS LTD. 


5.01 MINIATURE 
LAMINATED FRAME 
RELAY 


Interested in RELAYS? 


POST TO 


TO BESSON & ROBINSON LTD., 
6, GOVERNMENT BUILDINGS 
KIDBROOKE PARK ROAD S.E.3 


Please send me full details of your 
Relay Service. 


MANUFACTURERS and SUPPLIERS of 


—§S$PARES 


for MESSENGER 
AEROVAN 
GEMINI 


U/C and T/W Struts also overhauled and 
reconditioned. Modification Sets supplied. 


WESTERN MANUFACTURING (READING) LTD. 


THE AERODROME - 


READING BERKSHIRE 


Telephone: SONNING 2351 - Telegrams: HAWK, READING 


Aeronautical 


Radio Services, Ltd. 
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NE WAY of increasing bearing capacity, of course, is to use a bigger 
bearing. The other way is to add more refinement. It doesn’t look 


noticeably different on the drawing or on the assembly bench, for it consists | ‘ 

of putting a higher quality into the same size of bearing. a 

BUT THE DIFFERENCE IS OUTSTANDING s 

F.B.C. bearings evolved for high-duty aircraft applications have raised the as 

bearing performance to an almost unbelievable figure, by their high precision, ‘gt 
extra quality and detail development in relation to ball location and contact. 

In the light of present day knowledge, therefore, to use - 

an ‘ordinary’ catalogued ball-bearing for a border-line q 

high-duty job is as near to sabotage as putting M.S. m 

bolts into a racing-car big-end. x 

TRADE MARK os 

ALL-BRITISH 

BALL AND PARALLEL-ROLLER BEARINGS 


FISCHER BEARINGS CO. LTD., WOLVERHAMPTON 


FISCHER BEARINGS COMPANY LTD., and TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 
are both subsidiaries of BRITISH TIMKEN LTD. 


F.B.C. :: FISCHER 


Flight, 
3 December 1954 
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SEARCH AND RESCUE FREIGHTER/CRANE 


FIRST AID EQUIPMENT 
HYDRAULIC WINCH | WEBBING SAFETY TALS 


RADIO 


CANVAS SCREEN 
™ ROLLED 


QUICK RELEASE 
sue 


WITH LAP STRAPS 
FOR THREE PASSENGERS 


TWO SPECIAL FOLDING STRETCHERS 
WITH TELESCOPIC HANDLES PASSENGER SEAT 


AMBULANCE PASSENGER TRANSPORT 


The basic Sycamore helicopter is provided with all the fixed fittings needed 


to convert it to any of the four major réles for which it is primarily designed. 


To equip the basic aircraft for any one of the rdles, or to change it from 


one to another, is a simple operation needing no elaborate equipment 


or special facilities. 


BRISTOL AEROPLANB COMPANY LIMITBD +? BNGLAND 


SIDE PANEL : 
MECHANICAL RELEASE Lig 
SYCAMORE MK4 
FIRST AID EQUIPMENT VHF RADIO 
é: / ‘ 
| PERSPEX BLISTER < ~ SS 
py, 
THE 


